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Preface 


AA few years ago, at a workshop on the perception of objects, I 
raised a guestion about one of the philosophers' ontological as- 
sumptions, which seemed to me altogether too neat. I was con- 
cerned about basic issues of object identity —about what makes 
a newspaper into a single entity as opposed to a large number of 
separate pieces of paper, what distinguishes the headache that | 
had this morning from the one 1 had last night, what it is for 
Microsoft Word on pcs to be “the same program” as Micro- 


Je is difficule to find in life any event which so efftec- ii Me Gi Gl 
e intosh. | was particu- 
rually condenses intense nervous sensation into #he 
. larly troubled by how 
shortest possible space of time as does the work of 
i ready most of the other 
shooting or running an immense rapid. There isno we 
/ workshop participants 
toil, no heart breaking labour about it, but as much 
i were to base their per- 
coolness, dexterity, and skill as Ja person) can throw 
ceptual theories on the 
into the work of hand, eye, and head; knowledge of Mon iabazl 
when to strike and how to do it; knowledge of water i Gtol5 : cal ln. 
and rock, and of the one hundred combinations 5 li 
| had clear, determinate 
which rock and water can assume—for these two 
things, rock and water, taken in the abstract, fail as 
completely to convey any idea of their fierce embrac- 
ings in the #hroes of a rapid as the fire burning gui- 
etly in a drawing-room fireplace fails to convey the 
idea of'a house wrapped and sheeted in fames. 
—Sir William Francis Butler (1982) 


answers. 

Over lunch, sev- 
eral people pushed the 
worry aside, as if it were 
a matter of internal the- 
oretical hygiene. “Dont 
Worry,” someone a5- 
sured me; “most philosophers would insist on precise individua- 
tion criteria.” Sure enough, most do—I knew that. My gues- 
ton was wby—whether such presumptions were warranted. 
And 1 had a special reason for asking. Having spent more than 
twenty-five years working in the trenches of practicing com- 
puter science, in along-term effort to develop an empiricalIy re- 


On the Origin of Objects 


sponsible theory of computation, I had never met such a 
logically pure entity, never met such a lapidary individual thing. 
And computation, alleged to be one of science's most dazzling 
achievements, is presumabiy as promising a site as any for onto- 
logical clarity and distinctness. Moreover, those few objects that 
are possessed of anything like crystalline ontological coherence, 
such as numbers, and perhaps the underlying bits and bytes, are 
manifest exceptions, no matter how highiy prized. By and large, 
or so at least my experience suggests, the world is an unruly 
place—much messier than reigning ontological and scientific 
myths would lead one to suspect. 

The workshop where this all took place was held at King's 
College, Cambridge, in 250-year-old hand-cut stone buildings, 
surrounded by immaculate English gardens. The setting was 
ironically apposite. Looking out the window, 1 felt like an 
cighteenth-century explorer, newly returned from the New 
World, faced with the task of explaining, over tea and crumpets, 
the stark and searing beauty of the arctic, with its thousands of 
miles of desolate rock and wild rivers, unchecked ranges of 
lapped, craggy mountains, vast outcroppings of exfoliating 
granite, and millions upon millions of acres of profusely varie- 
gated and often impenetrable lichen, brambles, and muskeg. It 
is hard to imagine a more vivid contrast. And for better or 
worse—but mostiy, I believe, for worse—the conception of 
“object” that has been enshrined in present-day science and ana- 
Iytic philosophy, with its presumptive underlying precision and 
clarity, is more reminiscent of fastidiously cropped hedge rows, 
carefully weeded rose gardens, and individualiy labeled decora- 
tive trees, than it is of the endless and rough arctic plain, or of a 
million-ton iceberg midwifed with a deafening crack and splin- 
tering spray from a grimy 10,000-year-old ice flow. 

İtis not wildness, per se, that differentiates the cases. No one 
travels the arctic without tools and eguipment, endless prepara- 
tion, and companions— or escapes an enmeshing web of social 
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and political infuences. But even the artifacts, on an expedition, 
are to a degree unstable, contingent, in flux. It is not just the dirt 
and grease ground into endlessiy mended paddles —paddles 
grasped and worked by salty hands of people with sunburnt skin 
and densely matted hair. Think also of late-night conversations 
around the campfire, about possible routes and upcoming dan- 
gers (are we following “the same route” as Sir John Franklin?), 
about how to make one's way across fifty-seven miles of partially 
frozen swamp. Landscapes, plans, even material ordnance, are 
fecund masses of jumbled identity. 

A far cry from a meticulous bed of yellow jonguils. Or so at 
least I thought. But then, while I watched, the Cambridge gar- 
den began to yield up its secrets, and the world fell back into its 
usual restless semblance of place. It was obvious, first, that the 
perfection with which 1 felt so at odds was in large part an ideal- 
ization, if not illusory—that crumbiy earth and erupting 
masses of new shoots are as essential to the life of'a garden as cut 
stems or kempt grounds. Moreover, as | was mulling on the role 
of tamed wildness in English horticulture, a gardener came into 
view, and patientiy bent down to work. Of course! That is what 
is profound about gardens: #hey have to be maintained. lt takes 
continuous, sometimes violent, and often grueling, work, work 
that is in general nowhere near as neat as its intended result, to 
maintain gardens as the kind of thing that they are. Neither dis- 
covered, nor in any simple sense merely constructed, gardens, in 
order to be gardens, must be cared for, tended—even loved. 
What more could one ask for, by way of ontological moral? 


This is a book about metaphysics— one that attempts to do jus- 
tice to the tundra, to gardening, to politics, to rock. As indi- 
cated, my path into these subjects has come through computer 
science, but that is mostiy by the way. Although some technical 
material is reviewed in chapter 1, computational considerations 
are İargely set aside, in order to tell a tale about the territory into 


On the Origin of Objects 


which that long exploration has led. The result is something of a 
metaphysical romp— occasionally riding rough-shod over turf 
already well explored (and well tilled) by generations of writers: 
from philosophy, feminism, theology, science studies, physics, 
poetry. Notwithstanding the germ of truth in the remark that 
“progress is made by stepping on the toes of giants,” links with 
these literatures need to, and at some later point will, be forged. 
Nevertheless, my aim for the present text is simple: by present- 
ing the story stripped of its computational heritage, to open up 
a conversation about perspectives, reguirements, insights, and 
struggles —a conversation with others who have been led, via 
different routes, to this same metaphysical terrain. 

To those inspired to take the trip—whether from explicit 
professional wrestling with such issues, or as the result of late- 
night reservations about how to participate authentically in aca- 
demic life—I hope to say two things. First: yes, it is possible to 
base uncompromising theoretical inguiry on alternative foun- 
dations: messier foundations, contested foundations, founda- 
tons that run closer to the wry and weathered texture of 
ordinary life. No one, least of all God, has decreed that intellec- 
tual rigor must (or even can) be founded on a pristine founda- 
tional atomism. Second, though, | also want to make evident 
just how much such a transformation costs. Politics, creativity, 
ambiguity, irreverence— none of these can be grafted, at a later 
stage, onto a silent steel core, or even poured, like life-giving 
water, over inherentiy desiccated foundations. The whole story 
has to be turned upside down. 


As is inevitable for a project under way for decades, | owe more 
debts to more people than possibly can, or should, be said here. 
I trust they know who they are, and why. 

With respect to this particular manuscript, the initial sugges- 
ton to write it, and much subseguent encouragement, came 
from long-time friend and colleague Kathleen Akins, who orga- 
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nized a conference in Vancouver in January 1992 on “The Per- 
ception of Objects,” as part of the Simon Fraser Üniversity 
Cognitive Science Series, where the material was first presented. 
Since then 1 have benefited greatly from the workshop partici- 
panısat King's, as well as from audiences at the University of Illi- 
nois, Indiana University, Stanford University, and the Xerox 
Palo Alto Research Center. All these groups, it must be said, 
were subjected to pell-mell presentations of a view that cannot, 
itseems, be conveyed in an hour. I hope this book goes some way 
towards explaining what happened. 

lam also extremely grateful to Adrian Cussins, and to the sin- 
gular group of fellow travelers he assembled—Adam Lowe, 
Bruno Latour, and Charis Cussins— each of whom in his or her 
own way is telling a similar story, though Adam tends to do so in 
acrylic and epoxy. The first full draft of the manuscript was pre- 
pared for a meeting of this small group at ChatelPerron, an 
eleventh-century castle south of Paris—an idyilic setting for 
naturalized theology. 

Closer to home, I have worked for many years in collabora- 
don with colleagues at the Xerox Palo Alto Research Center: 
Mike Dixon, Gregor Kiczales, John Lamping, Jim des Riviğreş, 
and other members (past and present) of the Embedded Com- 
putation Are.—and many other members of the wider PARC 
community, for whom this in part was written: Annette Ad- 
ler, Bob Anderson, Bob Bauer, Danny Bobrow, Austin Hender- 
son, Dan Huttenlocher, Gitte Jordan, Geoff Nunberg, Estee 
Solomon-Gray, Lucy Suchman, and Mark Weiser, to name just 
a few. 

Special thanks also to: John Haugeland, co-presenter at the 
Vancouver conference and long-time metaphysical companion, 
and Adrian Cussins, again, for trenchant, detailed reviews of an 
earlier draft, without which the present version would be far 
more obscure; Teri Mendelsohn and Betty and Harry Bradford 
Stanton of the MIT Press, for faith in the project and stewardship 
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of the manuscript; Shelley Evenson and John Rheinfrank, for 
layout, typography, and the world of design, as well as for their 
help in designing this manuscript; Helga Wild, for all the art- 
work; and Sharon Olson, for editing. And to John Batali, Niklas 
Damiris, Güven Güzeldere, Stefan Heck, Mimi Ito, Natalie Jer- 
emijenko, Joanna Raczaszek, Arnold Smith, Kâren Weickert, 
and (again) Helga Wild, fellow travelers, sustaining friends, and 
stalwart coconspirators. Also to Charles Smith, for carly faith; 
Barbara Grosz, for the original csLı; Susan Newman, for help 
with the social; Walter Fontana, for chemistry and biology; Meg 
Graham, for reliance; Jon Barwise, for surety; Peter Finkelstein, 
for balance; Iytti Solantaus, for identity; Leigh Star, for bravery; 
Stefano Franchi, for play; and Jim Mahoney, who understands 
improvisatlon. 

I also want to give this to David Levy, Marcia Lind, Mitch 
Marcus, Susan Stucky, and Henry and Catharine Thompson, 
separatcİy and together, because of what it is. Ic is for my parents, 
too, Wilfred and Muriel Smith (to whom I have added little — 
and above all, again, for Susan. Finally, a very warm thank you 
to John Seely Brown, for fifteen years of sustaining friendship — 
to say nothing of running the best place in the world to do re- 


search on the edge. 


Introduction 


This book introduces a new metaphysics—a philosophy of 
presence— that aims to steer a path between the Scylla of naive 
realism and the Charybdis of pure constructivism. The goal is to 
develop an integral account that retains the essential humility 
underlying each tradition: a form of epistemic deference to the 
world that underlies realism, and a respect for the constitutive 
human involvement in the world that underwrites constructiv- 
ism.! The proposal is also intended to be neutral with respect to 
(alate twentieth-century update of) C P Snow's famous two cul- 
tures—serving egualiy as a foundation for the academic, intel- 
lectual, and technological, on the one hand, and for the curious, 
the moral, the erotic, the political, the artistic, and the sheerly 
obstreperous, on the other. 

Fundamental to the view is a claim that objects, properties, 
practice, and politics—indeed everything ontological —ive in 
what is called the “middle distance”: an intermediate realm be- 
tween a proximal though ultimately ineffable connection, remi- 
niscent of the familiar physical bumping and shoving of the 
world, anda more remote disconnection, a form of unbridgeable 
separation that lies at the root of abstraction and of the partial 
(and painful) subjeci-object divide. No sense attends to the idea 
of complete connection or complete disconnection; limit ideal- 
izations are outmoded. Yet an essential interplay of patterns of 
partial connection and partial disconnection—restless figures 


The footnotes in this book, positioned here in the bottom left corner of the 
page, are intended to be contrapuntal to the main body of the text. As well 
as supplying the usual references and other supporting material, they are 
used to fill in certain details, particulariy philosophical details, that only 
some readers will view as essential to the argument. 

1“Constructivism” is intended to signify not only what is known as social 
constructlonism, but a more widespread constructive metaphysical stance 
especialiy prevalent in artificial intelligence and cognitive science. 
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of separation and engagement—is shown to underlie a single 
notion taken to unify representation and ontology: that of a sub- 
jects registration of the world. 

The notion of metaphysics is itself overhauled in the process. 
For the project reguires finding something whose existence 
(even possibility) is not obvious in advance: a way to feed our 
undiminished yearning for foundations and grounding, while 
at the same time avoiding the reductionism and ideological 
fundamentalism that have so bedeviled prior foundationalist 
approaches. Doing so (this is the same fact) answers the funda- 
mental open challenge to pluralism, by making it evident how 
an integral metaphysical reality can simultaneousiy underwrite 
our unutterable differences and unigueness, and at the same 
time sustain basic notions of worth and value, standards and sig- 
nificance, truth and even beauty. Thus the proposal shows what 
any successful metaphysics must show: how an irrevocable com- 
mitment to pluralism is compatible with the recognition that 
not ali stories are egualiy good.? 

Perhaps surprisingiy, the end result is a picture of rather stark 
simplicity. Simplicity, though, is more a retrospective than a 
prospective guality—and anyway it is not a picture of a simple 
world, but a simple picture of a world of surpassing richness. 


The foundatlons of computatlon 
It may help, first, to explain how a computer scientist has come 
to tell such a bluntly metaphysical tale. 

The interest in metaphysics and ontology has grown rather 


?Thus Haraway: “So I think my problem and 'our” problem is how to have 
simultaneousiy an account of radical historical contingency for all knowl- 
edge claims and knowing subjects, a critical practice for recognizing our 
own “semliotic technologies” for making meanings, and a no-nonsense 
commitment to faithful accounts of a “real” world, one that can be partially 
shared and friendly to earth-wide projects of finite freedom, adeguate ma- 
terial abundance, modest meaning in suffering, and limited happiness.” 
Haraway (1991), p. 187, italics in the original. 
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straightforwardiy out of a long-term (and ongoing) concern 

with the foundations of computer science and artificial intelli- 

gence. For more than twenty-five years | have been striving to 
develop an adeguate and comprehensive theory of computa- 
tion, one able to meet two essential criteria: 

1. Empirical: It must do justice to computational practice 
(e.g., be capable of explaining Microsoft Word— including, 
for reasons that will emerge, the program itself, its construc- 
tion, maintenance, and use);3 and 

2. Conceptual: lt must provide a tenable foundation for the 
computational theory of mind—the thesis, sometimes 
known as “cognitivism,”* that underlies artificial intelligence 
and cognitive science. 

The first, empirical, reguirement, of doing justice to practice, 

helps to keep the analysis grounded in real-world examples, as 

a guard against excessive abstraction. It is humbling, too, since 

if anything is reliable about the computer revolution, it is its 

unerring ability to adapt, expand, dodge expectations, and gen- 
erally outstrip our theoretical grasp. The criterion's primary ad- 
vantage, however, is to provide a vantage point from which to 
guestion the legitimacy of all theoretical perspectives. For | take 
it asa tenet that what Silicon Valley #reais as computational, in 
practice, #scomputational, in fact; to deny that would be consid- 
ered sufficient grounds for rejection. But no such a priori com- 


3To reguire that an account of computation do jwstice to a program's de- 
sign, use, construction, repair, etc., is not to insist that a theory of compu- 
tation ea theory of use (design, repair, etc.). For any technology or tool or 
eguipment, there is almost certainly no limit to, and therefore no theory of, 
the uses to which it can be put. The idea, rather, isto make ita criterion on 
a successful theory of'a technology that it explain or make intelligible how 
it is that che technology can subserve or play the roles that it does, while 
recognizing that they will be essentially open-ended. Thus if the material- 
ity of computation is essential to a non-trivial fraction of the roles to which 
it is put, then an adeguate theory, by these lights, will have to treat of its 
materiality. 

CE. for example Haugeland (1978). 
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mitment is given to any story about computation, including the 
widely held Turing-theoretic conception of computability that 
currentİy goes by the name “the theory of computation.” By the 
same token, 1 reject all proposals that assume that computation 
can be defined. By my lights, an adeguate theory must make a 
substantive empirical claim about what | call computation in the 
wild.> that eruptive body of practices, technigues, networks, 
machines, and behavior that has so palpabiy revolutionized late- 
twentieth-century life. 

The second condition, that an adeguate theory of computa- 
tion provide a tenable foundation for a theory of mind, is of a 
rather different character. Here labeled conceptual, it is more a 
metatheoretic reguirement on the form or status of the theory 
than a constraint on its substantive content. İn committing my- 
self to honor the criterion, in particular, I make no advance com- 
mitment to cognitivism's being true (or false); 1 just want to 
know what it says. 

That is not to say that the content of cognitivism is left open. 
Cognitivism's fundamental thesis— that the mind is computa- 
tonal —is given substance by the first, empirical criterion. The 
point is only that cognitivism, as | read it, is not a theory-laden 
claim, in the sense of framing specific hypotheses about what 
computers are. Rather, it has a more of an ostensive character: 
that people (i.e., us) are computers in whatever way that com- 
puters (i.e., those things over there) are computers, or at least in 
whatever way some of those things are computers.5 In my view, 


“With a nod to Hucchins” Cognition in the Wild (1995). 

©To say that people, or minds, or intelligence, are computational is an 
asymmetrical claim: it is not, conversely, to say that to be computational is 
tobea person, or mind, or intelligent. Patently, some computers are imper- 
sonal, non-mental, and stupid. That raises a guestion about the status of 
the identifying characteristic of the subset. The strongest version of the 
computational claim, to which 1 believe most artificial intelligence advo- 
cates would subscribe, should be reconstructed along something like the 
following lines: (i) that people, minds, etc., are a subclass of the set of com- 
puters—implying that the property of being a computer is necessarily ex- 
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that is, cognitivism holds that people manifest, or exemplify, or 
are, or can be explained by, or can be illuminatingiy understood 
in terms of, whatever properties it is that characterize some identi- 
fable species of the genus exemplified by computation-in-the-wild. 
It would not be very interesting, or at least I would not consider 
it very interesting, for someone to argue that people are (or are 
not) “computers” according to a notion of computation that 
does not apply to present-day practice—does not apply to 
Unix, say, or to the PowerPC, or to the embedded controllers in 
a computerized lathe. Such a claim would be uninteresting be- 
cause the hunch that has motivated artificial intelligence and 
propelled computational psychology into the mainstream of in- 
tellectual life— the hunch that has excited several generations 
of graduate students— is ultimately grounded in practice. Two 
weeks in any artificial intelligence laboratory is enough to dem- 
onstrate this. The cognitive revolution is fueled, both direcily 
and indirectly, by an embodied and enthusiastically endorsed, 
but as-yet largely tacit, intuition based on many years of practi- 
cal computational experience. 

It follows that any theoretical formulation of cognitivism is 
doubliy contingent. Thus consider Newell and Simon's popular 
“physical symbol system hypothesis,” or Fodor's claim that 
thinking consists of formal symbol manipulation, or Dreyfus' 
assertion that cognitivism (as opposed to connectionism) re- 


hibited by every mind; and (ii) that the property that distinguishes that 
subser—i.e., its characteristic functlon—is itself also a computational 
property Ci.e., is computationaliy defined, occurs as part of a theory of 
computation, involves a computational regularity, whatever). Clearly, 
other variants are possible, such as that being a mind involves being com- 
putational p/us something else, where that “something else” is noncomputa- 
tional: having transducers of a certain form (on the assumption that 
transducer” is not a computational property), being conscious, or what- 
ever. However this goes, a more finely textured characterization is needed 
than is captured for example in Searle's binary distinction between “strong” 
vs. “weak” Al (Searle 1980, 1984). See also Jackendoff (1987). 
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guires the explicit manipulation of explicit symbols.7 Not only 
do these writers make a hypothetical statement about peop/e, 
that they are physical, formal, or explicit symbol manipulators, 
respectively; they do so by making a hypothetical statement 
about computers, that they are in some essential or illuminating 
way characterizable in the same way. Because | take the latter 
claim to be as subservient to empirical adeguacy as the former, 
there are two ways in which these writers could be wrong. In 
claiming that people are formal symbol manipulators, for exam- 
ple, Fodor would naturally be wrong if computers were formal 
symbol manipulators and people were not. But he would also be 
wrong, even though cognitivism itself might still be true, if com- 
puters were not formal symbol manipulators, either. 

That, then, constitutes what 1 will call the compwtational 
project: to formulate a true and satisfying theory of computation 
that honors these two criteria. Needless to say, neither criterion 
is easy to meet. Elsewhere, | report on a study of half a dozen 
reigning construals of computation, with reference to both cri- 
teria—formal symbol manipulation, automata theory, infor- 
mation processing, digital state machines, recursion theory, 
Turing machines, the theory of effective computability, com- 
plexity theory, the assumptions underlying programming lan- 
guage semantics, and the like—and argue, in brief, that each 
fails, on both counts.3 These are non-standard conclusions, and | 
do not press the present reader even to suspend reasonable dis- 
belief, let alone to accept them. To understand the present book, 
however, and especially to understand why I use the examples 
thacI do, it helps to know that they are, in fact, conclusions that 
I hold. To begin with, that is, I believe that each of the enumer- 


7Newell & Simon (1976), Newell (1980), Fodor (1975, 1980), Dreyfus & 
Dreyfus (1988), and “Introduction to the MIT Press Edition” in Dreyfus 
(1992). 

8 The Middle Distance (forthcoming); henceforth TMD. The present vol- 
ume can be seen as a travel brochure for a new land to which that study 
takes a fuli-fedged trip. 
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ated construals is inadeguate to explain practice, being incapa- 
ble of making sense of current systems, much less of unleashing 
a new generation. As a result, each fails the empirical criterion. 
For various theoretical reasons, moreover, even if they were em- 
pirically adeguate, no one of them alone, nor any group in com- 
bination, would provide a tenable foundation for a theory of 
mind. So none of them meets the conceptual criterion, either. 

What is the problem? Why do these theories all fail? 

The most celebrated difficulties have to do with semantics. 
İt is widely recognized that computation is in one way or an- 
other a symbolic or representational or information-based or 
semantical —i.e., as philosophers would say, an Zxfentiona— 
phenomenon.? Somehow or other, though in ways we do not yet 
understand, the states of a computer can model or simulate or 
represent or stand for or carry information about or signify 
other states in the world (or at least can be taken by people to do 
so—see the sidebar on original vs. derivative semantics, page 
10). This semantical or intentional character of computation 
is betrayed by such phrases as symbol manipulation, information 
processing, programming /27guwa4ges, knowledge representation, 
data bases, etc. Furthermore, it is the intentionality of the com- 
putational that motivates the cognitivist thesis. The only com- 
pelling reason to suppose that we (or minds or intelligence) 


*Although the term 'intentional” is philosophical, there are many philoso- 
phers, to say nothing of some computer and cognitive scientists, who 
would deny that computation is an intentional phenomenon. Reasons 
vary, but the most common go something like this: (i) that computation is 
both syntactic and formal, where formal? means “independent of seman- 
tcs”; and (ii) that intentionality has fundamentally to do with semantics; 
and therefore (ii) that computation is thereby not intentional. I believe 
this is wrong, both empiricaliy (that computation is purely syntactic) and 
conceptualiy (that being syntactic is a way of not being intentional); I also 
disagree that being intentional has 07) to do with semantics, which the de- 
nial reguires. See the “Independent of semantics” sidebar on page 15, as well 
a5 TMD-II. 
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Original vs. derivative semantics 
Many people have argued that the semantics of computational systems is 
intrinsically derivative or atiributeJd—i.e., of the sort that books and signs 
have, in the sense of being ascribed by outside observers or users—as op- 
posed to that of human thought and language, which in contrast is as- 
sumed to be originalor authentic.* lam dubious about the ultimate utility 
(and sharpness) of this distinction, and also about its applicability to com- 
puters—for a cluster of reasons, having to do party with the fact that 
computers are increasingiy being embedded in real systems, and can thus 
directly sense and affect what their symbols denote, and party with argu- 
ments about the division of linguistic labor, or the division of labor more 
generaliy, arguments implying that some of our referential capacities are 
inherited from the communities of which we are a part. 

Even if the distinction were useful, however, and even if the claim 
based on it were true— even if computational intentionality were in point 
of facı derivative— that would take nothing away from the point made in 
the text, that a theory of computation needs a theory of intentionality. 
First, it would be absurd to take derivativeness to be a defining characteris- 
tic of computation; if, in facı, derivativeness is a property of computers, 
that fact ought to be demonstrable— derivable from an account of what 
computers are like, to say nothing of an account of what originality and 
derivativeness are like. Such an argument would reguire a prior theory of 
intentionality. Second, derivative semantics is still real semantics—and of 
a guite complex kind. Derivative, after all, does not mean fgkeor unreal. 


*Searle and Haugeland are the primary proponents of this distinction; see Searle 
(1980, 1982, 1984) and Haugeland (1981 p. 32—33; and 1985 p. 25—28, 87, & 119-123). 
For another very clear application to computers see Dretske (1985). An opposing 
(nondifferentiated) view is argued by Dennett; e.g., in chapter 8 of (1987). 
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might be computers stems from the fact that we, too, deal with 
representations, symbols, meaning, information, and the like. 

For someone with cognitivist leanings, therefore—as op- 
posed, say, to an eliminative materialist,!9 or to some types of 
connectionist—it is natural to expect that acomprehensive the- 
ory of computation will have to focus on its semantical aspects. 
This raises problems enough. Consider just the issue of repre- 
sentation. In order to meet the first criterion, of empirical ade- 
guacy, a successful candidate will have to make sense of the 
myriad kinds of representation that saturate practical systems — 
from bit maps and images to knowledge representations and 
data bases; from caches to backup tapes; from low-level finite- 
element models used in simulation to high-level analytic de- 
scriptions supporting reasoning and inference; from text to 
graphics to audio to video to virtual reality. As well as being vast 
in scope, it will also have to combine decisive theoretical bite 
with exguisite resolution, in order to distinguish models from 
implementations, analyses from simulations, and virtual ma- 
chines at one level of abstraction from virtual machines at an- 
other level of abstraction in terms of which the former may be 
implemented. 


19Stricely speaking, an eliminative materialise— or rather, in the vocabu- 
lary of chapter 5, an eliminative physicalise—would be someone who 
thinks that in due course (e.g., in millennial science) all non-physical levels 
of explanation, presumabiy including intentional, computational, and 
psychological varieties, will be “eliminated” in favor of physicalist or mate- 
rialist alternatives. This strong form of eliminativism is further from com- 
mon sense than reductionism: whereas the reductionist expecis (or at least 
allows) higher-level notions, such as belief and truth, to survive but to be 
reducible to lower-level material accounts, the eliminativist in contrast ex- 
pects the higher-level account to be replaced or discarded. 

Not al! self-proclaimed eliminativists are this thorough-going, though. 
Ie all depends on what is in line for elimination. Thus the Churchlands, 
weli-known defenders of an eliminativist position, are more committed to 
the elimination of propositional attitude psychology than they are to the 
elimination of all intentional (semantic) vocabulary and/or ontology. See, 
e.g., Patricia Churchland (1986, 1992) and Paul Churchland (1989). 
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İn order to meet the second, conceptual, criterion, moreover, 
any account of this profusion of representational practice must 
be grounded on, or at least defined in terms of, a theory of se- 
mantics or content. This is necessary in part in order that the 
concomitant psychological theory avoid vacuity or circularity, 
and in part in order that the main theory meet 
a minimal kind of naturalistic criterion: that we 
understand how computation is part of the nat- 


COMPUTATON : ural world.!! This is made all the more difficult 
by the fact that the word 'semantics' is used in 
İMTENTONALIIY an incredible variety of different senses across 


the range of the intentional sciences. Indeed, in 
FİGURE O-l FIRST GUT (o my experience it is virtualiy impossible from 
any one location within that range to under- 
stand the full significance of the term, so disparate is that prac- 

tice in toto.!? 
Genuine theories of content, moreover—of what it is that 
makes a given symbol or structure or patch of the world be about? 


“My use of 'naturalism' is non-standard: although it is a (metatheoretic) 
criterion | embrace, I do not thereby mean to lend support to physicalist 
explanation, or indeed to give any special status to what are known as the 
natural sciences. As explained in $1.a of chapter 3, all I am really committed 
to is that the account show how computation is not, as it were, supernatı- 
ral: mysterious, spooky, or otherwise intellectualiy disreputable. 

Zin computer science, to take just one salient example, the term “the 
semantics of o,” where o is an expression or construct in a programming 
language, means approximately the following: the topological (not geo- 
metrical) temporal profile of the behavior to which execution of this pro- 
gram fragment gives.rise. By “topological” I mean that the overall temporal 
order of events is typically dictated, but that their absolute time-structure 
(e.g., exacıly how fast the program runs) is not. As a result, a program can 
typically be sped up, cither by adjusting the code, or by running it on a 
faster processor, without, as it is said, “changing the semantics.” This read- 
ingis discussed further in chapter, $2. Foran historical analysis of how the 
word 'semantics” has come to be used for such an effective kind of phenom- 
enon—something that, at least to a traditional logician, sounds more like 
proof theory than model theory—see TMD-Irı. 
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or oriented towards some other entity or structure or patch —are 
notoriousiy hard to come by.!3 What is needed, to put a Hus- 
serlian spin on it, is an account of why, when we look out the 
window, we see a tree—i.e., have a (potentially) conscious expe- 
rience of or about a tree, not of a two-dimensional leafy and 
barked surface, let alone ofa pattern of incident electromagnetic 
radiation, or even have no experience at all, but instead just par- 
ticipate in an electromagnetically-mediated causal loop. Some 
putatively foundational construals of computation are implic- 
itly defined in terms of just such a background theory of seman- 
tics, but do not explain what semantics is, and thus fail the 
second conceptual criterion. This group includes the “formal 
symbol manipulation” construal so favored in the cognitive 
sciences, in spite of its superficial formulation as being “inde- 
pendent of semantics” (see the sidebar on page 15). Other con- 
struals, such as those that view computation as the behavior of 
discrete automata—and also, I would argue, even if this is not 
immediately evident, the recursion-theoretic one that describes 
such behavior as the calculation of effective functons—fail to 
deal with computation's semantical aspect at all, in spite of 
sometimes using semantical vocabulary, and so fail the fırst em- 
pirical criterion. In the end, 1 find myself driven to the conclu- 
sion represented in figure o-1, which for discussion 1 will call a 
“first cut” on the computational project: that, in spite of the ad- 
vance press, especialiy from cognitivist guarters, computer sci- 
ence, far from supplying answers to the fundamental intentional 
mysteries, must, like cognitive science, await the development 
ofa satisfying theory of intentionality.!* 


3Best known are Dretske's semantic theory of information (1981), which 
has more generaliy given rise to what is known as “indicator semantics,” 
Fodor's “asymmetrical-dependence” theory (1987), and Millikan's “teleo- 
semantics” or “biosemantics” (1984, 1989). For comparison among these 
alternatives see, e.g., Fodor (1984) and Millikan (1990). 

14 As suggested in footnote 9 (p. 9) and in the “Independent of semantics” 
sidebar on page 15, philosophers are less likely than computer scientists 
to expect a theory of computation to be, or to supply, a theory of 
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2 The ontological wali 

This, then, was my position for almost twenty years: (i) | was in 
awe of the depth, texture, scope, pluck, and impact of practice; 
(üi) I was critical of the inadeguate state of current theory; and 
(iii) I was sure in my belief that what was needed, above all else, 
was a (situated, embodied, embedded, indexical, critical, reflex- 
ive, and all sorts of other things) theory of representation and 
semantics. İn line with this metatheoretic attitude, | kept se- 
mantical and representational issues in primary theoretical fo- 
cus.!5 Since, as already indicated, what currentiy goes by the 
name “the theory of computation” — essentialiy a derivative of 
recursion and complexity theory— pays very little attention to 
such intentional problems, to strike even this much of a seman- 
tical stance was to part company with the center of gravity of the 
received theoretical tradition. 

And yet, in spite of the importance and magnitude of these 
intentional difficulties, I have gradually come to believe some- 
thing even more sobering; that the most serious problems stand- 
ing in the way of developing an adeguate theory of computation 
are as much o7fological as they are semantical. It is not that the 
semantic problems go away; they remain as challenging as ever. 
Ic is just that they are joined—on center stage, as it were—by 
even more demanding problems of ontology. 

Except that to say “joined” is misleading, as if it were a matter 
of simple addition—.e., as if now there were two problems on 


intentionality. Thus they would not expeci the metatheoretic structure to 
be as expected by most computer scientists and artificial intelligence re- 
searchers—namely, as indicated in the diagram 
to the right, with a theory of intentionality resting İNTENNONALIT? 
on a theory of computation. But that does not 

mean they would necessarily agree with figure o-1. f 
As discussed in TMD-11, many philosophers seem 

to think that a theory of computation can be independent of a theory of in- 
tentionality. Clearly, I do not believe this is correct. 

“Asis typical of those who work in artificial intelligence, I also paid more 
attention to representation than to algorithms. 


independent of semantics 
Because formal symbol manipulation is usualiy defined as “manipulation 
of symbols independent of their interpretation,” some people believe that 
the formal symbol manipulation construal of computation does not rest 
on a theory of semantics. But that is simply an elementary, though appar- 
entİy very common, conceptual mistake. 

The “independence of semantics” postulated as essential to the formal 
symbol construal is independence at the level of the phenomenon; it isa 
claim about how symbol manipulation works. Or so at least | have come 
to believe, based on more than twenty years of investigating what version 
of formality practitioners are actually committed to. (Whether the condi- 
ton holds of computation-in-the-wild is a separate issue.) The intuition 
is simple enough: that semantic properties, such as referring to the 
Sphinx, or being true, are not of the right sort to do effective work. So it 
cannot be by exemplifying them that computers run. At issue in the pres- 
ent discussion, in contrast, is independence a? #he level of the #heory—or, 
perhaps, to put it less epistemically and more ontologicaliy, independence 
at the level of the #ypes. And here the formal symbol manipulation con- 
strual is as dependent on semantics as it is possible to be: 77 & definedin 
terms of it. And defining yourself in terms of something is not a very good 
way to be independent of it, as the parent of any teenager knows. 

Symbols must have a semantics—i.e., have an actual interpretation, be 
interpretable, whatever—in order for there to be something substantive 
for their formal manipulation to proceed independentiy of. Without a se- 
mantic character to be kept.crucially in the wings, the formal symbol ma- 
nipulation construal would collapse in vacuity. It would degenerate into 
something like “the manipulation of structure,” or, as | put itin TMD-Iı, 
stuff manipulation—i.e., materialism. 
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the table, where before there had been just one. No such luck. 
The two issues are inextricably entangled—a fact of obstinate 
theoretical and metatheoretical conseguence. This book can be 
viewed asan attempt to follow out, as simpiy but as rigorously as 
possible, the conseguences of this entanglement. 

A methodological conseguence will illustrate the problem. 
Within the analytic tradition (by which I mean to include not 
just analytic philosophy, e.g. of language and mind, but most of 
modern science as well, complete with its formal/mathematical 
methods), it is traditional to analyze semantical or intentional 
systems, such as computers or people, under the following pre- 
supposition: (i) that one can parse or register the relevant theo- 
retical situation in advance into a set of objects, properties, 
types, relations, eguivalence classes, and the like (e.g., into 
people, heads, sentences, real-world referents, etc.), as if this 
were theoretically innocuous; and then (ii), with that ontologi- 
cal parse in hand, go on to proclaim this or that or the other 
thing as an empiricaliy justified result. Thus for example one 
might describe a mail-delivering robot by first describing an en- 
vironment of offices, hallways, people, staircases, litter, and the 
like, through which it is supposed to navigate; and then, taking 
this characterization of its context as given, ask how or whether 
the creature represents routes, say, or offices, or the location of 
mail delivery stations. 

If one adopts a reflexively critical point of view, however, as 
Iwill try to do in chapter 1, one is inexorabiy led to the follow- 
ing conclusion: that, in that allegediy innocent pretheoretical 
“set-up” stage, one is İiable, even if unwittingiy, to project so 
many presuppositions, biases, blindnesses, and advance clues 
about the “answer,” and in general to so thoroughly prefigure 
the target situation, without either apparent or genuine justi- 
fication, that one cannot, or at least should not, take any of 
the subseguent “analysis” seriously. And that is problematic, in 
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turn, not just because it rejects standard analyses, but because it 
seems to shut all inguiry down. What else can one do, after all? 
How can one not parse the situation in advance (since it will 
hardiy do to merely whistle and walk away)? And if, undaunted, 
one were to go ahead and parse it anyway, what kind of story 
could possibiy serve as a justification? It seems that any conceiv- 
able form of defense would devolve into another instance of the 
same problem. 

In sum, the experience is less one of facing an ontological 
challenge than of running up against an ontological wall. Per- 
haps not guite of slamming into it, at least in my own case, since 
recognition dawned slowly. But neither is the encounter exactiy 
gentle. lt is difficult to exaggerate the sense of frustration that 
can come, once the conceptual fog begins to clear, from secing 
ones theoretical progress blocked by what seems to be an insur- 
mountable metaphysical obstacle. 

Like the prior claim that all extant theories of computation 
are inadeguate to reconstruct practice, this last claim, that theo- 
retical progress is stymied for lack of an adeguate theory of on- 
tology, is a strong statement, in need of correspondingly strong 
defense. Again, this book does not present rigorous arguments 
for it, though I hope chapter 1 goes some way towards suggesting 
why it is true. | mention it only in order to motivate the present 
project. In my judgment, that is, despite the progress that has 
been made so far, we are not going to get to the heart of compu- 
tation, representation, cognition, information, semantics, or 
intentionality, until the ontological wall is scaled, penetrated, 
dismantled, or in some other way defused. 


3 A convergence of fields 
One reaction to the wall might be depression. Fortunately, the 
prospecis are not so bleak. For starters, there is some solace in 
company. İt is perfectiy evident, once one raises one's head from 
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the specifically computational situation and looks around, that 
computer scientists, cognitive scientists, and artificial intelli- 
gence researchers are not the only ones running up against the 
demands of ontology. Similar conclusions are being reported 
from many other guarters. The words are different, and the per- 
spectives complementary, but the underlying phenomena are 
the same. 

The concerns are perhaps most pressing for literary critics, 
anthropologists, and other social theorists, vexed by what ana- 
İytic categories to use in understanding people or cultures that, 
by the theorists” own admission, comprehend and constitute the 
world using concepts alien to the theorists own. What makes 
the problem particularly obvious, in these cases, is the poten- 
tal for conceptual clash between theorist's and subject's world- 
view!“—a clash that can easily seem paralyzing. One's own cate- 
gories are hard to justify, and reek of imperialism; it is at best 
presumptuous, and at worst impossible, to try to adopt the cate- 
gories of one's subjects; and it is manifestly impossible to work 
with no concepts at all. So it is unclear how, or even whether, to 
proceed. 

But conceptual clash, at least outright conceptual clash, is 


!6Te is hardiy surprising that among the first writers to recognize the poten- 
tal of undischarged bias in their theoretical eguipment were those, in- 
duding many comparative humanists, social scientists, theologians, etc., 
whose task it was to characterize other people or cultures that lived by dif- 
ferent conceptual schemes. But the fact that ontological problems are obvi- 
ous in such cases does not mean that such difficulties are unigue to them. 
For example, it is traditional within the humanities to suppose that univo- 
cal, objectivist, monist, or “scientific” approaches are fine for rocks, but in- 
applicable in human affairs. It is true, of course, that rocks lack of a 
conceptual system obviates the possibility of conceptual clasn —and rocks 
wili not complain, either, being mute. Ic would take a lot more work than 
this, however, to show that methodological monism can do a rock justice. 

Computers are not cultures, at least not yet, but neither are they rocks. 
As chapter 1 tries to demonstrate, problems analogous to conceptual clash 
arise for any intentional subject matter, no matter how modest. 
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not the only form in which the ontological problem presents. 
Consider the burgeoning interest in “complex systems” coalesc- 
ing in a somewhat renegade subdiscipline at the intersection of 
dynamics, theoretical biology, and artificial life. This commur- 
nity debates the “emergence of organization,” the units that se- 
lection operates on, the structure of self-organizing systems, the 
smoothness or roughness of what are called “fitness landscapes,” 
and thelike.!7 In spite of being virtualIy constitutive of the disci- 
pline, these discussions are conducted in the absence of ade- 
guate theories of what organization comes to, of what a “unit” 
consists in, of how “entities” arise (as opposed to how they sur- 
vive), of how it is determined what predicates should figure in 
characterizing a fitness landscape as rough or smooth, etc. The 
ontological lack is to some extent recognized in increasingly vo- 
cal calls for “theories of organization” (a theory of organization 
is nothing but a metaphysics with a business plan). But the calis 
have not yet been answered.!8 

Ontological problems have also plagued physics for years, at 
least since foundational issues of interpretation were thrown 
into relief by the developments of relativity and guantum me- 


See for example Kaufmann (1993), Gell-Mann (1994), and Gleick (1984). 
'8A dramatic historical example involves the development of graphics dis- 
plays. It is relatively easy to program cellular automata with various kinds 
of rule, and to see—palpabiy, in front of one's own eyes—ittle “organ- 
isms” and other organized or patterned entities emerge— dynamicaliy, 
like worms or clusters or hives of activity. But when one “sees” such a 
creature emerge, one is relying on ones perceptual apparatus. No one yet 
has a theory that, given a field of cellular activity, can reliabiy identify 
such “objects” or “emergent entities.” And ideniification is not really the 
problem, anyway,. 1f the underiying theory— of selection, say, or organi- 
zation, or behavioral emergence, or evolutton—is to be worth its salt, it 
should be defined in terms of a theory of such things. (Ie has even been 
speculated that the entire field of non-linear dynamics, populariy called 
“chaos theory.” could not have happened without the development of 
such displays. No one would have “seen” the patterns in textual lists of 
numbers.) 
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chanics (including the perplexing wave-particle duality, and the 
distinction between “classical” and “guantum” world views!9). 
They face connectionist psychologists, who, proud of having 
developed architectures that do not rely on the manipulation of 
formal symbol structures encoding high-level concepts, and 
thus of having thereby rejected propositional content, are never- 
theless at a loss as to say what their architectures do represent.? 
And then there are communities that tackle ontological gues- 
tions directly—not just philosophy, but poetry and art, where 
attempis to get in or around or under objects and ontology have 
been pursued for centuries. 

So there are fellow travelers (perhaps even fellow readers). In 
this book, however, at least for one more chapter, | will remain 
focused on the case with which 1 started: computation in the 
wild. For the plan for the book is to respond to the encounter 
with the ontological wall by developing an actual, concrete, 
metaphysical proposal—not simply to press for properties or 
features that an adeguate metaphysics must have. Unlike at least 
some arguments for realism or irrealism, and also unlike some 
treatises pro or con this or that philosophy of science, the present 
project is not intended to be meta-metaphysical. But answering 
the concrete demand reguires detailed, representative exam- 
ples—examples, as one says, that “go the distance.” And for this 
purpose the computational realm has unparalleled advantage. 
Midway between matter and mind, computation stands in ex- 
cellent stead as a supply of concrete cases of middling complex- 
iy —what in computer science is called a “validation suite” — 
against which to test specific metaphysical hypotheses. “Mid- 
dling” in the sense of being neither so simple as to invite carica- 
ture, nor so complex as to defy comprehension. Crucially, too, 
they are cases with which we are as much practically as theoreti- 


19See the sidebar on page 146. 

2See e.g. Smolensky (1988) and Cussins (1990). Though not, strictly 
speaking, a connectionist, Brooks” (1991) proposal to set aside representa- 
tion entirely can be viewed as an extreme version of this view. 


Introduction 


cally familiar (we build systems better than we understand 
them?!). 

The end result is intended to be general, however—i.e., to 
cope as well with other fields” ontological problems as with com- 
putations—so | have tried to present the examples in chapter 1 
in a straightforward enough way that readers from other disci- 
plines can understand what is going on. As far as possible, tech- 
nical details have been restricted to a series of sidebars. As a 
result, the text should be accessible to anyone even moderately 
familiar with conceptual issues in computation, artificial intelli- 
gence, or cognitive science. Still, in places chapter 1 is rough go- 
ing. İf computers are not your cup of tea, do not fret the details. 
Better to identifysituations in your own experience that exhibit 
analogous (or disanalogous) structure than to try to figure these 
out, which will anyway not work if they are not “in the bones” 
familiar. Computation is a7 example, throughout; it is never 
be example. 

At the beginning of chapter 2, with motivation and examples 
in place, | set aside any further consideration of computational 
issues per se, and for the remainder of the book go straight for 
the metaphysical jugular. The project from that point forward 
remains as described at the outset: to develop a new metaphysi- 
cal/ontological account—an account adeguate, ata minimum, 
though that will turn out to be much less of a minimum than 
anyone would have had any right to expect, to the computa- 
tional task. 


Rhetoric 
One final comment, on writing. It turns out that the normative 
demands on writing in computer science and philosophy are 


21In the spirit of Vico's “verum et factum convertuntur” (1744/1984), Dret- 
ske (1994) argues that to understand a mechanism is to know how to build 
one. | am sympathetic to a necessity reading of the claim, expressed for ex- 
ample in Dretske's title: “If You Can't Make One, You Don't Know How It 
Works.” But present computational practice, in my view, defies a suffi- 
ciency reading. 
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rather different. In computer science, a text is treated as some- 
thing like a map or travel guide: it gives you a route to the au- 
thor's real contribution, but once that contribution is reached 
(understood, implemented), the text has served its purpose, and 
might as weli be thrown away. lt is assumed that the destination 
can be evaluated on autonomous criteria— of elegance, utility, 
practicality, etc. (how fast it runs, how easy it is to use, how 
many people will buy it). Part of what it is to be a professional 
computer scientist is to know how to perform this kind of on- 
location property assessment. It would seem as bizarre for seri- 
ous normative criteria to be applied to the guiding text as for the 
capabilities of a sports car to be confused with the merits of its 
owners manual, or the value of a buried treasure to be confused 
with the merits of the path through the jungle one was forced to 
take to reach it. 

The situation in philosophy is a little different. Here the text, 
or perhaps the argument that the text expresses, is subject to 
more serious normative evaluation. At its worst, this can some- 
times make it seem as if conclusions are held to no higher (e.g., 
ethical) standard than the guality of the technical arguments 
that have been offered in their favor. But even at its best there re- 
mains a substantial difference between the two fields—a differ- 
ence reflected in the facı that texts, at least arguabiy, are the 
primary product in philosophy, but of secondary importance in 
computer science. 

This book may look like philosophy, but do not be fooled. 
Although in many ways it takes the form of an argument, if you 
scratch its surface it will betray its computational roots. It is only 
as much of an argument as | thought was necessary in order to 
show the reader the direction I was headed. I was less interested, 
this time around, in developing watertight arguments than in 
introducing a new territory—a territory that I believe is worth 
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exploring on its own merits.22'The particular path 1 follow is by 
no means the only one to that territory; nor do | have any reason 
to suppose that it is necessarily the best. It is one of the routes | 
have traveled, however; 1 hope it is one that others find worth- 
while as well. 


2'The TMD series presents a more rigorous and detailed argument. 23 


1: Computation 


Turn, then, to computation, and to the sorts of ontological 
problem that arise. As this chapter will show, they infect the sub- 
ject at every level. I start (in $1 and $2) by addressing some evi- 
dent ontological issues in the realm of computation itself, and 
go on (in $3) to.claim that, first appearances notwithstanding, 
the discussion must be broadened to include general issues in 
ontology as a whole, because of computation's representational 
character. The ante is upped (in $4) in an argument that these 
two issues interact—that what we theorists take our systems to 
represent depends on how we take our systems to e—leading to 
the conclusion (in $5 and $6) that developing an adeguate the- 
ory of computation reguires developing a full theory of on- 
tology. 

Throughout, the aim is not only to show that a theory of 
computation reguires a theory of ontology, but to develop some 
sense of what such a theory of ontology will have to be like. 


The ontology of computatlon 

The first set of ontological problems that a theorist of computa- 
tilon encounters has to do with the nature of computation it- 
sel£€—with the kind and character of the workaday entities of 
professional computational practice. What are programs, for ex- 
ample, really; and how do they differ from data structures? What 
is an implementation level? What is an absiraction boundary? 
What is the relation between hardware and sofiware (the mind/ 
body problem for machines)? In what ways are interpreters, com- 
pilers, and emulators alike, and in what ways different? Are vir- 
tual machines physical or abstract? What exactly is state? What 
are the identity conditions on finctions, algorithms, programs, 
and izmplementations? What is the difference betwcen an efföct 
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and a side-effec?? How do computer, computation, and comput- 
ability relate? 

Every one of these guestions is one about which working pro- 
grammers have deep-seated intuitions. Nor, except in tricky sit- 
uations, is there much disagreement; the field is characterized 
by a remarkabiy robust, though rough and tacit, working con- 
sensus. Thus it is rare for someone to complain, outright, that 
something advertised as a compiler is really an emulator or an 
algorithm, even if no one can say exactly what a compiler, emu- 
lator, or algorithm is. This confluence of practical opinion is 
important— though it is also important that it not be misun- 
derstood. It consists less of a prior agreement on everything, in 
principle, so much as an ability, in specific cases, to negotiate or 
work through to consensus. Thus, to take a current example, 
debates rage about how (and even whether) scripting languages 
do or should differ from programming languages. Over time, 
though, these debates often converge. What we have been un- 
able to do, at least so far, is to give adeguate voice to the intu- 
itilons on which such agreements are based—i.e., to develop an 
appropriately fine-grained articulated account of computation 
that does them all justice. 

To say this is not intended to be critical or discouraging; it is 
simply a recognition that computer science is still in its infancy. 
Nevertheless, to see just how inchoate our present understand- 
ing is, one only needs to see what happens when one tries to 
“life” this tacit understanding outside its natural contexe—and 
redeploy it somewhere as nearby as in the debate about the com- 
putational theory of mind. 

Thus consider Searle's characterization of cognitivism as the 
idea “that the mind is to the brain as software is to hardware.”! 
Based on this analogy, Searle goes on to claim that cognitivism 
must conseguentİy be false, because programs, being syntactic 
entities, are abstract, and hence lack the reguisite causal powers 


!Searle (1980, 1984). 
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to be a mind.? Is this a sound argument? Recall what was said 
in the introduction, about how such claims can fail in two dif- 
ferent ways. Ouite apart from the merits of the main premise 
(that the relation of mind to brain is that of software to hard- 
ware), the truth of the conclusion depends on the additional 
claim that being a program is an abstract property. But is this 
true? 

It is not clear. Imagine two programmers—I will call them 
McMath and McPhysics—who disagree. McPhysics argues 
against Searle, denying that programs are abstract. Instead, they? 
claim, to be a program is to be a physical object, or at least to be 
as physical as any arrangement of physical things counts as phys- 
ical. In order to be a program, that is, something must be able to 
be used as a causally efficacious ingredient with which to engen- 
der behavior by a concrete machine. Au fond, programs have to 
work. So even ifa purely abstract structure, such as one made up 
in the universe of pure set theory, might be a (set-theoretic) 


2Or, more sophisticatediy, that as syafactic entities they are abstracı—i.e., 
that the theory of them as syntactic is not a theory that can explain their 
causal powers. See Searle (1992). 

3Throughout, 1 will use “they” and 'them' as syntacticaliy plural but seman- 
tically singular third-person personal pronouns of unmarked sex. le seems 
the best alternative. '“He/she' and “his or her” are irretrievabiy awkward, and 
it seems unlikely that any entirely new or invented word wili ever be satis- 
factory. And there is precedent. In the second person case, we are entirely 
accustomed to using the syntacticaliy plural 'you to convey semanticaliy 
singular as well as semanticaliy plural meaningş. In formal writing, the syn- 
tactically plural “we” is even sometimes used as a stylized and somewhat de- 
tached form of singular first-person reference (though in this book I will 
use the grammaticaliy singular 'T). So using they fits into a general pattern 
of employing the plural form when pointed, individual reference is not jus- 
tified. It appcars moreover that exactly this pattern is naturally evolving in 
informal speech. 

None of this is to deny that 'the painter picked up their brush' sounds 
awkward and informal — to say nothing of “the barber shaved themself.' 
The awkwardness may pass, however, and anyway informality is better 
than artifice. 
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model of a program, it could no more bea program than a math- 
ematical model ofa rainstorm could itselfbe a storm, could itself 
cause things to get wet.* 

McMath, however, takes the opposite view, claiming that 
programs are as abstract as any of the sets and numbers and 
other first-order structures we studied in graduate school. Sure 
enough, McMath agrees, no program that is not physicaliy in- 
stantiated (modeled?) can be useful, in the sense of doing mate- 
rial work. And yes, it might be that no one would (literally) pay 
for it unless it could be so realized. But that is a practical consid- 
eration, they go on, having nothing to with the abstract theory 
of programs itself. In fact theoretical computer science, on 
McMath's view, is very close to, and might even be profitabiy 
merged with, intuitionistic logic and constructive mathe- 
matics.” 

Ic is hard to predict how real-world programmers would vote 
if presented with this guestion direcely— especialIy in the ab- 
sence of any surrounding discussion. A majority might initialiy 
agree with McMath, in no small measure because the reigning 
“theory of computation” treats computation (or at least com- 
putability) as a purely abstract mathematical subject matter. But 
suppose one were to press on this intuition, by elaborating 
Searle's claim that on such a view the wall of his office could, 
without contradiction, be interpreted as a running implementa- 
ton of WordPerfect, by employing sufficientiy outlandish 
“physical” properties in support of the instantiation relation 
(such as by defining p to be “is 8 feet tall until 9:23:07 A.M. on 
July 23, 1995, but 9 feet tall thereafter” —so that the wall would 


change state, from being-in-state-P to not-being-in-state-P, at 


“The rainstorm example is also from Searle (1980), p. 423. 


5The convergence of these two fields, noted informally by Dana Scott and 
others in the 1970s, is reflected for example by the use of Martin-Löf's intu- 
itionistic type-theories by Constable and others. See, e.g., Constable et al. 
(1986). 
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the appropriate moment without any expenditure of energy 
whatsoever).9 

AlI programmers, in my experience, balk at this suggestion, 
rejecting the use of such physically meaningless predicates. Un- 
der pressure, that is— though, notably, without supporting the- 
ory—Just about all working computationalists will not only 
admit but insist that there must be causal constraints underwrit- 
ing the notion of what counts as computationaliy legitimate. 
Admittediy, it is not clear at what level these constraints should 
be stated. They will have to be at İeast somewhat abstract, in the 
face of what are called “multiple realizability” arguments: that 
there is nothing special about any particular implementing me- 
dium— nothing unigue about silicon, or vacuum tubes, or gal- 
lium arsenide. But neither can they be so abstract as to let 
Searle's perverse wall predicate through. Even if we do not guite 
know how to formulate them, these views support McPhysics' 
contention that to be a program intrinsically involves at least 
some kind of physical or causal property.7 

Programs are not the only kind of computational entity for 
which fundamental ontological problems remain unanswered. 
In a similar vein, the connections remain to be clarified about 
the relation between these computational categories and seman- 
tics, such as about what happens to the ineliminabiy semantical 
aspect of information— the fact that information is informa- 
ton about something—in popular reductions of information 
to an almost physical notion of complexity, such as Kolmogo- 
rov complexity.8 We do not even yet have a good understanding 


6Searle (1992). See Goodman (1983), pp. 74-81, for a discussion of predi- 
cates of this odd sort —his examples are 'grue' and 'bleen,” for “green if ex- 
amined before time T, else blue,” and vice versa—and Fodor (1987), p. 33, 
for acomment on their irrelevance in causal explanation. 

7As much as anything is intrinsic to anything else; see e.g. $4 of chapter 8, 
chapter 9, and chapter 11. 

8For various attempts to deal with the semantic nature of information, sce 
Dretske (1981), Barwise & Perry (1983), Rosenschein (1985), and Halpern 
(1987). 
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The seriousness of programs 
Asking the sorts of guestions posed in the text, especially of working pro- 
grammers, reveals a normative dimension to the topic not usually ac- 
counted for in theoretical accounts. Physicality seems not to be the only 
thing that is violated in Searle's suggestion; so is seriousness. If we are gen- 
uinely to do justice to computational practice —and that remains the pri- 
mary methodological mandate— we must also recognize that a decision 
to register or take something as this or that kind of machine, this or that 
kind of program, is not merely a theoretical exercise, but a matter of com- 
mitment, complete with associated benefits and trade-offs. What pro- 
grammers find most disturbing about Searle's thought experiment, in 
other words, is not simply the conclusion in itself that an ordinary wall 
could literally implement a word processor, but the idea that one could 
reach a conclusion about what program something was running with so 
licde apparent personal or professional cost. The problem is not so much 
that the proposal treats computation as abstract, to put it another way; it 
is that the guestion itself is so abstract. It has something of a Teflon feel to 
it: abstruse and disconnected from anything real. Programs in the wild, in 
contrast, are more conseguential than this, more entrenched and con- 
nected into the fabric of surrounding events. 


of process, arguably the most potent notion in all of computer 


<cilence. 


2 The use of metaphorical terms 
Rather than merely recite more examples, it will help to get ata 
pattern that underlies this general inarticulateness. As so often 
happens, especially when a freld is young, computer science em- 
ploys terms and concepts borrowed from another place and 
time, using them initially in an essentially metaphorical way, but 
so as gradualiy to stretch their meaning, until, as the community 
develops a surer sense of the layout and geography of the new 
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terrain, they come to have literal, but computationally specific, 
meanings.? Given the intellectual origins of computer science, it 
is no surprise that much of our present-day computational vo- 
cabulary was lifted from the study of logic, mathematics, and 
formal languages. And the objects that occupied the foreground 
in those traditions were, among other things, by and large either 
(1) Znguistic or grammatical —written formulae or sentences, 
with a grammar and constituent structure, such as are familiar 
from the ordinary guantificational calculi—or (ii) abstract, 
such as the numbers and sets and functions that they have usu- 
ally been taken to denote. Moreover, the virtualiy universal and 
by-now mythologized semantical model, which I will call the 
“binary model of semantics,” involved mapping elements of the 
first onto elements of the second.!9 

Unfortunately, in my opinion, the uncritical attempt to fit 
computation into this typology has obscured, rather than illu- 
minated, the true nature of the computational situation. The 
fundamental problem stems from the fact that the paradigmatic 
computational situation involves at least three types of entity, 
not just two. The situation is caricatured in figure 1-1, which 
discriminates among; (i) a program, of the sort that might be ed- 
ited with a text editor; (ii) the p70cess or computation to which 
that program gives rise, upon being executed; and (iii) some 
(often external) domain or subject matter that the computation 
is about. Three objects naturally give rise to three binary rela- 
tions, of which I will take two to be of primary importance: the 


See Boyd (1979). To the extent that the later metaphysical story involves 
us in considerations of reference, this kind of wholesale adoption and re- 
vision of a set of technical terminology is something that must be ac- 
counted for. 

For the moment 1 am ignoring the way in which intensional contexts are 
deale with, which almosı always involves positing an intermediate reaJm— 
of senses, intensions, propositions, “meanings,” or whatever—betwcen 
the realm of grammatical items and the realm of their denotations. The 
kind of triple model discussed in the text involves a deeper and more pri- 
mary division into three. 
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program-process relation, labeled *o? in the diagram; and the 
process-subject matter relation, labeled “B. 

Ifyou adopt the simple binary model, you are forced cither to 
ignore or to elide one of these distinctions, and (usualiy) thereby 
to conflate two of the three fundamental types of entity. In cog- 
nitive science and the philosophy of mind—and more gener- 
ally, I think, in disciplines surrounding computer science—it is 
the distinction between program and process that is elided. This 
leads people to adopt two very familiar views: (i) that computa- 
tion is fundamentally syntactic (the manipulation of structures 

that are in some essential sense like written tokens); and that 

it can therefore be adeguately characterized using con- 

cepts that were developed for written languages, 

such as a simple type/token distinction, a 

<< notion of (lexical) constituent, etc.; 


Cg TN > and (ii) that 'semantics” refers to 
PROCESS 
O. 


the relation $ between “computa- 
ton” (che conflation of program 
LP and process) and the world in 
which that computation is em- 
bedded. Theoretical computer 
science, however, takes the oppo- 
site tack: it focuses on the pro- 
HGURE 1-1 PROCESS VS. PROGRAM SEMANTICS (o gram-process relation a, not so 
i much eliding as setting aside the 
process-subject matter relation. As a result, computer scientists 
view programs, not processes, as syntactic, but treat computa- 
tion itself abstractly; and, more seriousiy, take the word 'seman- 
tics to refer to the program-process relation (0), not to that 

between process and subject matter (8). 
Naturally, this characterization is far too simple; it ignores 
numerous crucial subtleties.!! Still, it is enough to explain a raft 


11Primary among these is the fact that programs, in some cases, can be 
understood in terms of the resulting processes' semantic domain—i.e., as 
ifa and B could be composed. See for example Smith (1987), TMD-Iv, and 
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of rampant theoretical confusions. The fact that cognitive sci- 
ence treats computations not just as concrete but as syntactic has 
misled a generation of philosophers into thinking that all stan- 
dard architectures—von Neumann machines, Lisp, just about 
everything except connectionist networks— involve the explicit 
manipulation of formal symbols. This I believe is simply false. !? 
It has also led them to presume that such predicates as “concate- 
nation” and “constituent” are appropriate for describing the re- 
lationships among a computational process's causal or effective 
ingredients. In point of fact, however, it is impossible to say 
what “contains” what is inside acomputer— e.g., inside what is 
called the Lisp “heap,” essentially a large directed and poten- 
tially cyelic pointer graph. Nor, again contrary to many current 
discussions in the philosophy of mind, is there any clear sense to 
be made of the notion of'a data structure's being “tokened.” But 
entire debates—such as that between connectionists and s0- 
called “classicists” (defenders of a Language of Thought) —have 
been conducted as if this grammatical intellectual heritage from 
formal logic could unproblematicalIy be carried over.!3 

Perhaps the most unfortunate conseguence of the adoption 
of the traditional binary semantic model, however, has been in 
outsiders' tendency to elide program and process, and thereby to 
miss an extraordinarily important ontological shift in focus at 


Dixon (1991). Nevertheless, I maintain that the characterization in the text 
exemplifies what ought to be an important predicate in the philosophy of 
science: of being truer than anything else this short. 

12Byanalogy, it would patently be a mistake to conclude, from the fact that 
a blueprint for a gasoline engine was covered with words (injector,” 
'driveshaft,” etc.), that the specified engine was an internal symbol com- 
bustion machine. Although | believe that computational processes are 
intentional— even representational, on a sufficientiy wide reading of *rep- 
resentation —to conclude that they are representational from the fact that 
Programs are manifesty syntactic is (to at least a first order of approxima- 
tion) an eguivalent use/mention mistake. 

3Fodor and Pylyshyn (1988), Smolensky (1991), Fodor and McLaughlin 
(1990), Aydede (1993). 
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the heart of computer science. This is a very deeply entrenched 
change away from treating the world in terms of static entities 
instantiating properties and standing in relation, and towards a 
view that is much more intrinsically dynamic and active. Later 
on, for example, I will argue that we should not think about 
what it is to be an object, but should instead focus on what it is to 
behave or act or participate or be treated as an object (this without 
abandoning appropriate notions of objectivity and realism). By 
the same token, intentionality will be reconstructed not so 
much in terms of a static notion of meaning or significance, but 
instead in active terms of being meaningful or being significant.!4 
Activities and/or processes will be intentional “first,” as it were, 
with more static states and objects deriving their intentionality 
from them. lt is important to realize that this adjustment in fo- 
cus will seem natura —indeed, almost boring— to practicing 
computer scientists. 

By the same token, the theoretical point of view in computer 
science has led to egualiy curious views, including for example 
the idea that all semantic relations must be effective, since pro- 
grams would not be of much use unless they could be used to en- 
gender (not just to describe) computations. Programs, that is, 
are treated as much as prescriptions as descriptions. And of course 
itis natural to restrict your attention to effective relations, if you 
restrict your focus in this way to the program-process relation o. 
This explains the increasing intimacy, noticed above, between 
theoretical computer science and intuitionistic mathematics. 
But there is of course no reguirement that the process-world re- 
lation $ be effective (unless one is metaphysicalİy intuitionistic). 
It is hard to understand how one could refer to something out- 
side one's light cone, for example, or even how the notion of a 
light cone could ever have been made coherent, if 2// semantical 
relations had to be effective.!5 


14See e.g. Wenger (forthcoming). 
The notion ofa light cone of an object x, at a position in space-time, is 
from relativity theory, referring to that part of the space-time universe with 
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Clearing up these confusions would seem to be a minimal 
first step towards a better understanding of computational on- 
tology. But even that is not so easy. In 1981, as something of a 
design exercise, I developed a programming language called 
2-Lisp, with the explicit aim of exhibiting within the context of 
a programming language a degree of semantical clarity about 
these very semantical issues.!5 More particularly, I identified two 
different semantical relationships: one, approximately o in the 
diagram, between external expressions and internal computa- 
tional structures that I called 277p7essions (i.e., using the word 
“impression to designate pr0cess ingredients); and another, ap- 
proximately B, between those impressions and such external, 
Platonic entities as sets, numbers, and functions. 

Some 2-Lisp details are presented in the sidebar (page 39), but 
itis the morals of that experiment that are important here. First, 
in part because | myself came from an artificial intelligence and 
cognitive science background, like many others in the philoso- 
phy of mind İ was too ready to use grammatical concepts to 


which x could potentially interact in the future, or could potentialiy have 
interacted in the pası, without violating the prohibition against signals 
traveling at greater than the speed of light. Light cones are challenging to 
causal theorists, or at least should be challengine, because it is hard to un- 
derstand what causal chain could ever have led back to a dubbing of a light 
cone as a light cone—or eguivalentiy, how light cones, as figures, could 
ever have been causaliy distinguished from their backgrounds. 

16Smith (1984). 2-Lisp was a stepping-stone en route to 3-Lisp, a so-called 
“reflective” programming language, which was partially constituted with 
respect to an effective internal model of its own structure, operations, and 
behavior. The thesis embodied in 3-Lisp was that reflection, a much more 
substantial form of self-reference than the mere referential cyclicity of such 
antinomies as “I am İying,” more like what philosophy would call self- 
knowledge than self-reference, was relatively simple if based on a semanti- 
cally rationalized base. 2-Lisp was offered as that semantically cleaned-up 
predecessor. I still believe that 2-Lisp is closer to being “right,” semanti- 
cally, than any other dialect of Lisp, before or since. But it was nevertheless 
a failure, for reasons adumbrated in the text. 
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characterize the innards of a computational process. To consider 
just a small example, I used the term 'numeral” for those inner 
“impressions” that canonically designated numbers, rather than 
for the “expressions” that notated them. This turned out to be 
ill-advised. At the time the choice had seemed reasonable, be- 
cause these process-internal structures possessed what 1 took to 
be the most important characteristic of numerals: namely, of be- 
ing canonical witnesses to, and standing in a one-to-one corre- 
spondence with, and being effectively usable in engendering 
calculations about, but nonetheless of not actualiy being, num- 
bers. On the other hand they did no: have another property 
widely taken to be characteristic of numerals: namely, that of 
having a base (being roman, arabic, binary, whatever), or of be- 
ing visible marks in a consensually shared medium of expres- 
sion. Whatever its merits, this choice of terminology sowed 
a certain amount of confusion. It was especially confusing to 
theoretical computer scientiste—because of their tendency, al- 
luded to above, to conflate the ingredient elements of a compu- 
tation with the corresponding elements of their subject matter 
(this is especially common when the two are approximately iso- 
morphic, as they often are in cases like this, when the process is 
defined over a purely mathematical subject matter). It is not un- 
usual for computer scientists, that is, to think of these canonical 
internal witnesses as actual numbers. To me, that seemed to re- 
guire a much more solipsist or idealist metaphysics than any- 
thing | was willing to credir—indeed, an at least residual realism 
was something | was fighting for in designing 2-Lisp in the first 
place. 

What morals should be drawn from this experience? | believe 
there are two. First, all three domains relevant to a computa- 
ton—program, process, and semantic domain (task domain, 
domain of interpretation)— must be recognized by an adeguate 
theory of computation as first-class realms in their own right. 
Moreover, they should also be classifled with properties they ac- 


2-Lisp 

In logic, we are taught to be strict about the familiar distinction between 

numerals and numbers. Numerals, on the standard story, are canonical 

designators of numbers, though they come in various varieties: arabic, ro- 
man, binary, etc. (there is no such thing, on at least a standard reading, as 

a binary #wmber; numbers are numbers, without a “base,” but they can be 

representedin any number of bases). Although informal discussion is often 

sloppy, maintaining a clear distinction between the two is considered an 
elementary case of semantical hygiene. Computation, for example, is on 
such a view crucially numeral-crunching, not number-crunching. 

Given this general mandate, and the three-way distinction depicted in 
figure 1-1 (on page 34), the design of 2-Lisp made, and forced its users to 
make and forever maintain, a strict distinction among at least the follow- 
ing types of object: 

1. Numbersand segwences, abstract entities outside the machine; 

2. Canonical impressions, called #wmeraband raik, that designated those 
numbers and seguences, respectively; 

3. Notations, such as the three-character string 475, or the cight- 
character string 'İz 7 13), that (as 1 put itat the time) 7o£4ed these im- 
pressions; and 

4. Handles, another kind of internal structure or impression, notated 
with a single leading guotation mark, that (at a meta-level) in turn ca- 
nonically designated the internal structures described in (2), or the no- 
tations described in (3). 

This typology was recursive, enabling one to say such baroguely compli- 

cated things as the following; that the four-character string “345” was a 

notation that expressed the internal handle that designated the canonical in- 

ternal //2p7essi0n that in turn designated the number 345. Or, in turn: that 
the six-character string *"'345"” was a notation that expressed the internal 
impression that designated the previously described four-character string. 

And soon and so forth. Note, too, that this entire matrix of distinctions is 

cross-cut by yet a fifth: that between types and their instances (thus *"345”” 

“345” are two instances of the same string type) —leading to the un- 

tenable complexity described in the text. 


and 
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tually exhibit, rather than classified metaphorically, with prop- 
erties İifted from a merely analogous domain. 

The second moral is much more serious. In practice, 2-Lisp's 
semantical strictness was unbearable. When it mattered, it was 
very convenient to have a rigorous way to distinguish among 
number, numeral, impression, string, type, token, character, 
etc. And it did sometimes matter. It mattered to the routines 
(what computer sçientists would call coercion routines) that 
translated or moved around among these various kinds. It also 
mattered when the one-to-one correspondence broke down. 
From a practical point of view, however—which is to say, for 
virtualiy all purposes—it was almost essential to elide many of 
these distinctions (although which distinctions to elide, at any 
given point, depended on the specifics of the case). And yet, at 
the very same time, there sometimes arose other types of situa- 
tons—such as during garbage collection, or when handling 
side-effeces—when even more distinctions were reguired than 
2-Lisp made, such as between different copies of the internal im- 
pressions. 

It was soon clear that what was wanted, even if I did not at 
the time know how to provide it, was a way of allowing distinc- 
tions to be made on the fiy, as appropriate to the circumstances, 
in something of a type-coercive style—and also, tellingiy, in a 
manner reminiscent of Heideggerian breakdown. Represen- 
tational objects needed to become visible only when the use 
of them ceased to be transparent. Reason, moreover, argued 
against the conceit of ever being able to make a// necessary dis- 
tinctions in advance—i.e., against the presumption that the 
original designer could foresee the finest-grain distinction any- 
one Would ever need, and thus supply the rest through a series 
of partitions or eguivalence classes. Rather, what was reguired 
was a sense of identity that would support dynamic, on-the- 
fiy problem-specific or task-specific differentiation —including 
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differentiation according to distinctions that had not even been 
imagined at a prior, safe, detached, “design” time. 

It was sobering, moreover, to encounter this moral (which 
many social theorists would argue for in much more complex 
settings) even in such simple arithmetic cases as essential arith- 
metic calculation— z//egediy he paradigmatic case of formal sym- 
bol manipulation construal of computation. If even arithmetic 
generates this much comyplexity, that lends strong support to the 
idea that in more general situations it will be even more inade- 
guate to treat objects as having stable purpose-independent 
identities, without regard to the funcüons or regularities in 
which they participate. 

Any programmer could go on and on supplying such exam- 
ples. One more is presented in the “Crossing the implicit— 
explicit boundary” sidebar on page 43. And the lessons in other 
realms are similar. One can easily construct cases in which a 
structure that is side-effect-free, from one perspective, crucially 
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FİGURE 1-2 IMPLEMENTATION BOUNDARIES 


involves a side-effect, from another (such as setting up a circular 
data structure) —a situation that leads one to wonder what it is 
to say that state is a perspectival property.!7 Other examples 


17See chapter 6 of Bawden (1993) for a radically non-traditional theory of 
state, including an analysis of how state appears to different observers, es- 


pecially observers embedded within the system itself. a1 
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demonstrate the comyplication involved in the notion of imple- 
mentation. As suggested in figure 1-2, for example, there are 
some properties, such as being luring-complete, that cross im- 
plementation boundaries “downwards,” but not “upwards”: if 
language İ, is implemented in language İ,, 1,'s being Turing- 
complete implies that I, is Turing-complete, but not the other 
way around. Other properties, such as being discrete and 
thereby proscribing chaotic turbulence, go upwards but not 
downwards. Still others, such as using heuristics or supporting 
recurson—and perhaps also semantice—need not cross in 
either direction. Where is the account of implementation 
boundaries that will make sense of all this? 


Computatlonal ontology 
Challenging as it may be, this first set of ontological issues, 
about the nature of computation itself, pales in importance in 
the face of a second one. Computer scientists wrestle not just 
with notions of computation itself, but with deeper guestions of 
how to understand the ontology of the worlds in which their 
systems are embedded. This is so not just for the elementary (if 
significant) reason that anyone building a functioning system 
must understand the context in which it will be deployed, but 
for the additional one that computational systems in general, 
being intentional, will zepresen? at least some aspects of those 
contexts. The representational nature of computation implies 
something very strong; that 5£ is not just the ontology of computa- 
tion that is at stake; it is the nature of ontology itself 

Since this is far from an obvious conclusion,!8 it is worth un- 
packing a bit. The way that task domain ontology enters the 


"8In philosophy, it is traditional to view representation as independent of 
ontology. The examples in this section can be taken as intuitive evidence 
against this conclusion; and the rest of the book asa proposal for the conse- 
guences of its being false. A substantive argument to this effece—i.e,, 
againsttheindependence of representation and ontology (and thus for their 
interdependence) —is given in TMD-IV. See also Cussins (forthcoming). 
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Crossing the implicit-explicit boundary 
One more guick example may strengthen the moral that one cannot, in 
designing computational structures, presume to think in advance of 
everything that will ever be important or needed. Suppose you were to de- 
velop a record system for all graduate students in your university. For each 
student you assign a record that includes name, social security number, 
year, and department. At first everything works swimmingiy well. Your 
program becomes famous—so much so that all the other schools in your 
neighborhood decide to use it. So far there is no problem. But now sup- 
pose a motion is introduced to allow students to cross-register among 
schools, reguiring all the various copies of the program to be able to com- 
municate. İt is clear that to support this expanded use, another entry will 
be needed in the data base —a new field, per student-class-registration, to 
identify the school at which they are registered. 

This example illustrates a situation that is tremendously widesprcad in 
real -world practice: of needing to add a field (slot, variable, whatever) to a 
representational data structure so as to make explicit something that was 
previously implicit, so as in turn to allow the record or system to be used 
in settings in which a property that was originally and tacitly assumed to 
be fixed, can now be changed to one in which it is explicitly recognized to 
be variable. And one can zever know all the slots one might need in 
advance. 


computational arena has to do with the sense, the mode of/presen- 
tation, or what Searle calls the “aspectual shape” of representa- 
ton: the fact the you represent the relevanı part of the world as 
being a certain way.'? How this goes will depend on your onto- 
logical commitments. İn one situation you may represent it as 
consisting of objects, properties, and relations; in another, as a 
superposition of waves; in a third, as a vwo-dimensional matrix 
of light intensities. I am not here concerned with the case- 
specific details, which will always depend on facts about the sub- 


19 Frege (1892/1993), p. 24; Searle (1992), p. 155. 43 
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ject matter at hand—bank balances, say, voter registration rec- 
ords, or flight schedules. Rather, I am concerned with the more 
general ontological assumptions that control the categories in 
terms of which these details are formulated (categories like 05- 
Ject, property, relation, and wave); and higher-order properties of 
those properties, having for example to do with issues of 7ega- 
ion, parameterizatlon, instantiation, etc. 

To make this concrete, consider the exploding interest, both 
theoretical and practical, in the development of object-oriented 
languages. Even if not advertised as such, this turn of events has 
led computer science sguarely into the business of doing re- 
search in ontology. This is an unavoidable conclusion of taking 
a serious look at practice. 

As with any strong conclusion, this is a claim that invites de- 
traction. İn an attempt to counter it, for example, someone 
might argue that this computational practice is just an effort to 
represent the ontology of specific subject domains: bank ac- 
counts, say, or airplane flights, or window systems. But that is 
wrong; coding up the details of task-specific domains is the job 
of users of object-oriented languages, not of their designers. 
Someone else might claim that these computational designers 
are just concerned with providing effective supporting struc- 
tures (control strategies, efficient access algorithms, strategies 
for defining problems in ontological terms, etc.), but that the 
real ontological issues (what objects are, for example, and how 
they relate to types, concepts, and abstraction; whether there are 
negative facts and propositions, or only denials of positive ones; 
and so on) would all be inherited, like semantics, from an appro- 
priate philosophical backdrop. But that, too, I believe, is false. 
Computers are used in real, non-mythologized domains—a 
fact that puts extraordinary pressure on their ontological sophis- 
tication. An appropriately flexible philosophical backdrop sim- 
ply does not exist. 

Asa result, computer scientists have ended up having to face 
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all sorts of unabashediy metaphysical guestions: about the na- 
ture of mereology (part/whole relations); about whether or not 
object identity within a system crosses different levels of abstrac- 
ton or implementation, relevant to guestions of theoretic re- 
ducton; about the nature of type/token distinctions; about 
individuation criteria, including the establishing of identity, for 
example in self-organizing systems; about the nature of parame- 
terization; about the similarities and differences among sets, 
classes, and types; and so on and so forth. Nor are object- 
oriented system designers the only people involved in these is- 
su€s; currentiy they are just the most visible. The same guestions 
have been under investigation for decades by developers of 
knowledge representation schemes, data base designers, people 
worrying about strongiy typed languages, and the rest. More 
recentiy they have been taken up anew by network designers 
wrestling with the relations among identifiers, names, refer- 
ences, İocations, handle, etc., on the World Wide Web. More- 
over, this ontological emphasis meshes in complex ways with 
computation' intentional character, for example in attempts to 
sort out the relation between higher-order vs. meta-level predi- 
cates or concepts—i.e., between P(R) and p('R”), a distinction 
that seems clear enough in lexical representational vehicles, but 
whose clarity erodes when dealing with internal arrangements.? 

Perhaps the most interesting thing about this ontological ef- 
fort, moreover, has been the ways in which it has failed. The 
problem is that, upon encounter with real-world problems, it is 
hard for practitioners to avoid realizing that such traditional on- 
tological categories as discrete countable objects, clear and pre- 
cise categories, and other products of received ontological myth, 
are both too brittle and too restrictive. 

The traditional categories are too detailed, for one thing; pro- 
grammers are frustrated at having to decide whether men and 


29 Necessity and possibility are sometimes analyzed as syntactic operators, 
but more often as semantic modalities: for a discussion of the differences 


see e.g. Ouine (1953), Montague (1963), and Kripke (1976). pe 
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women are different types, or a single type marked by a distin- 
guishing feature (technically, do you create two classes, MAN and 
WOMAN, or a single class PERSON With a slot for gender?). They 
are also too narrow: as | will argue below, connectionists and 
others interested in “sub-symbolic” representation despair of 
being able to characterize the content of their networks in any- 
thing like familiar “object * property” fashion—and, lacking a 
richer ontological repertoire, are reduced to thinking that the 
networks must not be interpretable at all.2! 'The traditional cate- 
gories are also too committing; trying to say whether frogs track 
fies or only track black spots can be a scholastic exercise, an 
overinterpretation of the situation in terms of our own concep- 
tual scheme, and yet we lack the resources to know how to char- 
acterize the situation differentiy, in sufhcientiy neutral terms. 

By the same token, as suggested carlier, programmers have 
to deal with representations as varied as those that occur on ar- 
chitectural blueprints— mixes of images, icons, sketches, labels, 
brands, diagrams, figures, annotations, texts, etc. They need in- 
tellectual tools with which to characterize their content or repre- 
sentational import (how does one describe the content of the 
vague and tentative sketches that are so crucial in early stages 
of architectural design, for example? and how do they relate to 
the İater-stage fully worked-out CAD structures?).22 Designers of 
machine perception systems similarly want notions of objects 
that are fluid, dynamic, negotiated, ambiguous, and context- 
dependent (in part in order to represent fluid, dynamic, negoti- 
ated, ambiguous, and context-dependent objects!), rather than 
the black-and-white models inherited from logic and model- 
theory. So do engineers dealing with software re-use, user- 
friendliness, and portability—to say nothing of intellectual- 


21$molensky (1988), Cussins (1990), Kirsh (1991), p. 26. Fora positive alter- 
native, in which networks are interpreted or assigned semantics, but not 
in “object * property” form, see e.g. Churchland (1995), pp. 21—53, and 
Haugeland (1991). 

22Goel (1995). 
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property-rights lawyers. To decide whether a given system is or 
isnotan implementation of a standard program (Unix, say), or 
whether or not one company 's chip violates a competitor's copy- 
right (as for example whether AMD violated Intel's copyright on 
the 1486), reguires more sophisticated individuation criteria, 
and more subtle understandings of issues of reduction and su- 
pervenience (e.g., do identity conditions cross implementation 
or abstraction boundaries?) than are supplied by any known on- 
tological theory.23 Indeed, trying to force fit the political struc- 
ture of a live and dynamic organization into a predefined set of 
discrete objects and categories is about as alluring as proposing 
that the US Army Corps of Engineers level the surface of North 
America into egual-area discrete strata with elevations that are 
exact multiples of 1000 feet. 

Even what the issues are is only beginning to be appreciated. 
In part, it is increasingiy recognized not only that the repre- 
sented categories have context-dependent meaning, but that 
the guestion of what the categories are can only be answered dy- 
namicaliy, within the settings in which the computational sys- 
tems are deployed. This presses for a kind of representational 
flexibility that current objeci-oriented systems lack. Indeed, as 
suggested in the “Objecis in knowledge representation” sidebar 
(page 48), the challenges that this observation raises cut very 
deep, and even call into guestion some of the most basic as- 
sumptions on which this practice is based. 

Even in situations where it would seem as if the technigues 
would apply, however, many current systems are not only re- 
markabiy inflexible, but tend to hang on to ontological commit- 
menis more than is necessary. Ihus consider the seguence of 
drawings shown in figure 1-3 (page 49). Suppose that the figure 
shown in step 2 was created—in MacDraw, for example—by 


31n fact the Intel-aMD suit depends on what the word 'microcode' de- 
notes: whether, as İntel argues, it refers only to the “operating code” used in 
a microprocessor or microcomputer, or whether, as AMD contends, it in- 


cludes the lower-level Hoating-point firmware. 
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Objects in knowledge representatlon 
As much as twenty years ago, members of the knowledge representation 
community in artificial intelligence, and also a number of researchers 
working on data bases, began to wrestle with many of the same problems 
as now face object-oriented system designers. İn part as a reaction to the 
insuperable difficulties they encountered, many people in the knowledge 
representation community abandoned the idea that a systems ontological 
categories (those in terms of which it deals with its primary subject mat- 
ter) should be explicitly represented at all. Instead, they viewed them as 
emerging in constant and dynamic renegotiation with the environments 
in which these systems play or are deployed. lt is interesting to speculate 
on how the mainstream programming community will rise to this chal- 
lenge of developing external, social, and negotiated categories. 


first drawing a sguare, then duplicating it, as suggested in step 1, 
and then placing the second sguare so as to superimpose its left 
edge on the right edge of the first one. İf you or | were to draw 
this, we could then coherently say: now let us take out the mid- 
dle vertical line, and leave a rectangle with a 2:1 aspect ratio, as 
suggested in step 3. But only recentiy have we begun to know 
how to build systems that support these kinds of multiple per- 
spective on a single situation (even multiple perspectives of 
much the same kind, let alone perspectives in different, or even 
incommensurable, conceptual schemes).2 

It should not be inferred from any of these comments that 


24“The MacDraw example is from Levy et al. (1988). Note that EMACS, a 
popular text and programming editor, derives much of its power from sup- 
porting multiple simultaneous “takes” on the string of characters in its 
buffer, in just the way suggested in the text. One command can view the 
buffer asa Lisp program definition; another, as alinear seguence of charac- 
ters; another, as bracketed or parenthesized region. In order to support 
these multiple simultaneous views, EMACSs in effect “lets go” of its parse of 
the buffer after every single keystroke, and re-parses all over again the next 
time a key is struck—possibiy with respect to a wholly different grammar. 
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these theoretical inadeguacies have stood in the way of progress. 
Computer science does what it always does in the face of such 
difficulties: it makes up the answers as it goes along—inventive, 
specific, and pragmatic, even if not necessarily well explicated. 
But that leads in turn to the third broad class of ontological 
problem—a problem with a methodological as well as a sub- 
stantive dimension. 


4 Inscriptlion errors 

SofarI have discussed two problems: specific issues in the ontol- 
ogy ofcomputation, in $ı and $2, and general issues in ontology 
as a whole, in $3, the latter relevant to a computer scientist be- 
cause of computation's inherently repre- 
| | | | STEP| sentational character. It turns out that 

these two issues interact. 

A Z 


Although the details can get tricky, 


2 it is not hard to see some evidence of 
this interaction. As I will show in a mo- 
j ment, though it is hardiy surprising, the 


choices one makes about the confent of 

STEP 3 he various pieces of a representational 

system—how the representation repre- 

sents its subject matter as being—are 

FİGURE 1-3 CONPUTER-DRANN FGURE often affected by how one describes the 

computational structures themselves, 

the structures that have or carry that content. Thus we will see 

an example with the following structure: if we describe a system 

in one way, there is a very natural tendency to suppose that it 

represents an object; however, if we describe the very same sys- 

tem in another way, egualiy plausible, then this leads more natu- 

rally to the idea that what is being represented is not the object 

itself, but rather something more fine-grained, such as episodes 
in that objects life, or even discrete time-slices. 

This is problematic because of the danger that one will un- 
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wittingiy impose unjustifiled ontological categories onto the 
computational device, and as a result misclassify its semantic 
content. This leads, I believe, to one of the most important 
stumbling blocks that stand in the way of our ability to under- 
stand the true nature of computation (and, by implication, 
other intentional systems). It isa phenomenon that will in gen- 
eral call an #zscription error:2 a tendency for a theorist or ob- 
server, first, to write or project or impose or inscribe a set of 
ontological assumptions onto a computational system (onto the 
system itself, onto the task domain, onto the relation between 
the two, and so forth), and then, second, to read those assump- 
tions or their conseguences back off the system, 4s if that consti- 
tuted an independent empirical discovery or theoretical result.2 

I will consider a number of examples, more or less briefiy, to 
show how this works. Suppose, first, as depicted in figure 1:4, 
that, in a manner reminiscent of Brooks,2 one were to build a 


2 Using a term | introduce in chapter 6, Cussins (forthcoming) calis this 
form of theoretical presumptuousness “pre-emptive registration.” 
”İnscription per se is not an error. İn any situation, more or less “writing 
on the world” is invariably necessary—as much will be a mainstay of the 
metaphysical account to be proposed. What constitutes what I am calling 
an inscription €r?or, in a particular case, is a failure to recognize a particu- 
larly blatant dependence of a claim or result on the original inscription, es- 
pecially when that inscription is not appropriately warranted—e.g., in a 
case of chauvinism, projection, or naivet&. The notion is not intended to be 
black and white, though the cases 1 will explicitly cite throughout the book 
are pretty egregious. 

“İnscription' connotes writing. Although, as just indicated, İ am using 
the term to imply writing onto the world, not merely ontoa representation, 
there is good reason to believe that the particular ontological frameworks 
mostcommoniy adopted in current (especially formal) theoretical analysis, 
involving a strict distinction among objects, properties, and relations, and 
strict separation between entities of each type, isatleastin parta product of 
writing, and even more specifically of printing. By the end of the book, 
moreover, | want to undermine the strict distinction between representa- 
tion and ontology, thereby giving inscription a more general sense. 

2 Brooks (1986). 
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robot to pick up stray Coke cans. Whenever the robot first sees 
acan xfeetin frontofitandy to the right, it writes the pair <x, 
y> into an internal memory register. Then, as it approaches the 
can, it decrements the two parts of this pair appropriately, until 
it reaches <o, o>. Atthat point it reaches down, picks up 
the can, tosses it into its hopper, and sets off in 
search of another one. 

The guestion is what one wants to say 
about the representational content of this 
memory register. Here are some alter- 

natives: 
1. İt egocentrically represents 4 particular 
place: that stable point on the fHoor x 
feetin frontand y feet to the right of the 


robots current position. 
2. İtegocentricalIy represents 4e Coke can 
Yy İyingat that position. The memory reg- 
ister is only used when there is a Coke 
FİGURE 1-4 COKE-CAN can there, after all, and it is Coke cans, 


COLLECTİNG ROBOT not positions, towards which the over- 
all behavior of the system is directed. 

3. Rather than egocentricalIy representing the position of either 
a placeoracan, it ai/ocentricaliy represents the position of #he 
robot itself, with reference to the position of the Coke can (in 
much the way that, upon encountering a familiar landmark, 
one often represents one's own position with respect to it: “1 
see; Lam still a guarter of a mile from the edge of the lake”). 

4. Rather than having any particular content, in terms of spe- 
cific individuals or places, it instead represents the generic 
property of being x feet in front and y to the right. 

5. İtisnotarepresentation at all, and so has 20 content. Rather, 
it isa simple control state in a digital servo mechanism. 

Without more information, it is impossible to say which of these 

alternatives is right, although first-class metaphysical issues of 
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reidentiftability, objectivity, and the like (all subjects to be ad- 
dressed in later chapters) would have to be addressed in any seri- 
ous analysis. Here I only want to make two points. The first one 
is relatively straightforward. If, in analyzing or describing such a 
system, one were simpiy to adopt one alternative or other, with- 
out clear justification, then any ensuing putative “facts” about 
the ontological and semantic character of the system would run 
the risk of being derailed by arbitrary choices imposed from 
the outside.28 

The second point is more substantial. Even if one recognizes 
that the choice among these alternatives is problematic, and 
therefore engages in the sort of analysis suggested above, e.g., of 
reidentifiability, objectivity, etc., o7e does not #hereby escape the 
possibility of committing inscription errors. Since the reason for 
this is very important, | want to step through the argument rela- 
tively carefuliy. The crucial thing, at any given point, is to payat- 
tention to how one individuates the data structure about which 
the guestion of representational content is being asked. In the 
previous paragraph | took that guestion to be about a memory 
register —or rather, abouta pair <x, y> written into that register. 
Suppose, based on this description, one were to argue that this 
register represented the generic property of being x fee? in front 
and y to the right of the robot. The problem is that this conclu- 
sion is liable to depend on the assumption that the memory reg- 
ister was a single individual, and 4444 choice was in turn neither 
clarifled nor justifled. 

More specifically: if one takes the overarching semantical 
guestion to be a guestion about the representational content of 


 Arbitrary choice need not be problematic. In “arithmetized” physics, for 


example, we arbitrarily pick an origin anda set of units, without “derailing 
analysis.” But such cases are special, and deserve special attention. In phys- 
ics, the arbitrariness of a reference frame is well understood (and explicirly 
taught), and effort is expended to ensure that theoretical results do not de- 
pend “in bad ways” on such choices (involving what is known as renormal- 


ization). Risk was run; what makes the case special is that an acceptable 
outcome was nevertheless ensured. 
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a single enduring entity, one that İasts over time, through en- 
counters with multiple different Coke cans, then one is much 
more likely, on analysis, to select the generic-content alternative 
(#4) from among the representational candidates listed above. 
But there are other possibilities. Suppose, for example, that one 
were instead to take a more punctuated approach to the robot's 
mental life, and were to take the subject matter of the guestion 
about content not to be the memory register as a whole, but 
different episodes in its life—episodes lasting from an initial 
sighting of the can until the point at which the can is picked 
up. On this second alternative, that is, each new episode is to 
be viewed as a new and different data structure. Given 2his 
approach, one would have more warrant for choosing one of 
the more particular interpretations of representational content 
(#1, #2, or #3). The justification for assigning different kinds of 
content to a system, that is, is vulnerable to the ways in which 
we (perhaps unwittingiy) individuate the system itself. Even 
though one may #hink one is doing justice to the guestion about 
the proper ascription of content, by engaging in sophisticated 
arguments about reidentification and the like, that alone does 
not suffice to guarantee that inscription errors will not be made, 
unless one does the same for the internal arrangements of the 
system. And, to belabor the obvious, it is not clear in this inter- 
nal case what justifies making one individuating choice over an- 
other—i.e., between a single data structure, and a temporal 
seguence of different ones. 

A similar example is provided by analyses of conditions un- 
der which a system is able to reidentify a given object as being 
the same as one it saw before, rather than being a new one of the 
same type—e.g., the sort of argument that would be used to 
support the conclusion that the system is capable of particular, 
not just generic, reference. Again, this is worth going through 
slowly, because the moral only emerges from the details. 'Thus 
suppose someone were to claim that a system r was able to re- 
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identify, at time t>, an object y that it had previously encoun- 
tered at time t,. And suppose, further, that this claim were 
supported by an observation that, at time t,, the system tied its 
percepüon ofy to #he verysame mental data siructurex that it had 
established on first encounter with y, at time t,. For example, 
suppose one were to argue that a cat recognized its owner asa 
single and stable enduring individual, by showing that the same 
cells were activated upon each encounter with that person, and 
not with anyone else. 

This form of argument proves nothing. All i# does is to piggy- 
back the alleged identity of the content off the presumed identity of 
the representation. The problem is that nothing has been pro- 
vided to justify the claim that the manifestation of xat t, (e.g. 
the activity in the specific cells) and the manifestation of x at t; 
are in fact the same mental data structure (are one and the same 
set of cells)! Along the lines indicated above, one might instead 
have parsed the system differentiy, taking x-at-t, and x-at-t, to be 
different entities in the system's mental life, of a more dynamic 
or episodic nature, and taking the relation between them to be 
one of instantiating a common type (“being of type x”). This 
would lead more naturaliy to a generic, non-reidentification 
reading—e.g., that the cats cells activate upon encounter with 
an instance of a particular-person-type— thereby defeating the 
proposed argument in support of reidentification. 

It may help, in order to be clear, to treat two possible 
counter-intuitions, neither of which in fact succeeds in getting 
around the problem. Those of an engineering bent, first, might 
try to argue that this is a non-issue. Sure enough, they might 
agree, we observers rely on potentially ad hoc inscriptions in 
building systems and getting them to work. But who cares? The 
systems get the job done—do what they do, picking up Coke 
cans or whatever— independent of how we individuate them. 
This may be partially true, but it misses the point. I will give sub- 
stantial credit to such constructive attitudes in a moment, but 
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their contributon is 


olstrad 
subtle; they are not a li A 
wholesale way to duck Çrepns) Gi 


theoretical | problems. Pa tal emdi 
The primary guestion, growping 5 
after all, was how to un- 


derstand the systems we Ni 4 
build, not simpiy how Zi 
to get them to behave. dü 


Second, others might FİGURE 1-6 TE LO6IC OF "ME" 
be prepared to admit 


that our inscriptions are necessarily ad hoc, and hence should be 
inadmissible in a proper theoretical account, but might point 
instead to the creatures themselves, as if they could provide a de- 
fensible way to ground the individuation. The content of a crit- 
ter's representation should not depend on how we individuate 
structural patterns in its brain, they might claim; the guestion is 
what these patterns are like /9r #he eritter irself. But this goes 
from bad to worse. For if the warrant for individuation criteria 
on mental episodes is 
unclear for observers, 
it is even less clear — 
in fact there may 
not be any compel- 
ling reason to believe 
there is even a meta- 
physical fact of the 
matter —for the sys- 
tem in guestion, e.g. 
for the cat. As in- 
tentional ocreatures, 
in representing the 
world we commit 


FİGURE 1-5 “ME”:TİME-SPANNNG REFERENCE O ourselves to taking 
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the world to bea certain way, but we do not thereby commit our- 
selves to any specific ontological parse of our own representa- 
tional capacities. So there is no ready way to look to the system 
itself for aid. Moreover, which makes a difficult problem even 
more serious, someone mightreasonabiy propose that the depen- 
dency should go exactly the opposite way: that the warrant for 
calling x-at-t, and x-at-t, different manifestations of one mental 
representation, rather than different representations instantiat- 
ingacommon type, should depend on the fact that they are used, 
bythesystem in guestion, to represent one reidentifiable entity in 
the world. If such a suggestion were right, itwould show the pig- 
gyback argument to be vacuous and backwards at the same time. 
A different kind of example will substantiate this claim that 
choices about system individuation can affect semantical analy- 
sis. Suppose one were to design a class of computers that have an 
internal way of referring to themselves—say, by calling some 
specialliy named procedure ME. And suppose one were to ask 
whether this form of self-reference is indexical, in the familiar 
“token-reflexive” way: that is, whether different instances of a 
common type refer to different entities, in a way that is a system- 
atic function of the instantiation context.?” 
Given this distinction, consider two ways of typing the sit- 
uatlon: 
1. Take the relevant type to be the general procedure type 
shared by all machines in the class, and the relevant instances 
to be the machine-specific copies of that procedure. 


2'The English pronoun 'I” is considered to be indexical on this metric, 
since different utterances ofit refer to different speakers in a systematic way 
that depends on the context of use. In particular, on at least the simple- 


minded theory, in each context a use of 'T refers to whomever is speaking. 
So the meaning— the aspect that is assumed to be the same in all these dif- 
ferent cases, and what is described in the dictionary—is the general fact: 
that the referent of'T is afunction of its context of utterance, that function 
that maps an utterance context onto the person who is speaking in it. In a 
particular situation, the referent or ingerpretation will be differene—some- 
times me, sometimes you. 
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Take each machine-specific procedure to be the relevant 

type, and each occasion on which that procedure is executed 

to be the relevant instances. 
On the first alternative, the self-reference does count as indexi- 
cal, since different instances (copies) of a single type would sys- 
tematically be used to name different objects (machines) in a 
way that depends systematically on the context of use. On the 
second alternative, however, the scheme is 70? indexical: each 
execution of a given procedure-copy results in the machines re- 
ferring to itself as the same extended temporal unity. Each spe- 
cific call, across the life of a given machine, refers to the same 
thing as every other call during that same lifetime. 

The “real” structure of the situation, in other words, is as de- 
picted in figures 1-5 and 1-6 (p. 55). There is a two-stage fan-out, 
first from abstract procedure to copy, then from copy to use. 
What is to be semantically evaluated are the uses, at the bottom 
of the second fan-out. In the case of self-reference, the semantic 
value is (by assumption) shared by all uses of a given copy, but 
different from one copy to another —implying that the first fan- 
out is indexical, the second, not. If we replace “me” with “now,” 
however, as in figures 1-7 and 1:8 (p. 60), the situation is trans- 
formed into an approximate dual: the semantic value will in 
general not be shared by different uses of a given copy, but may 
be shared from one copy to another (in particular, if two or more 
robots utter the word 'now at the same time). Theoreticaliy, it 
is clear that no binary “type-instance” distinction is sufficient to 
analyze these cases; at least a three-stage categorization is re- 
guired. Moreover, as indicated in the “Cross-cutting fan-out” 
sidebar (p. 59), this is just the tip of the iceberg; real-world pro- 
grams reguire even more complex analyses to deal with cross- 
cutting fan-outs, so that entities that look more abstract than 
others from one point of view (i.e., make fewer distinctions), 
look less abstract from another (make more distinctions).3* 


39Someone might recommend what seems an obvious solution: to define 


types for each of these species (the type gösiract variable, the type lexical oc- 57 
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wo final examples will drive the point home. During the 
early 1980 1 spent some time trying to work out a theory of rep- 
resentation,?! somewhat Peircian in flavor, in terms of which to 
make the following sorts of intuitive claim: that the ordinary 
syntax of first-order logic objectifies properties and relations, be- 
cause it represents them with objects. Thus I noted that the 
formula “R(A,B)” itself consisted of three objects, 'R', 'A, and 
"B, held together by a three-place grammatical construction, 
“—(—, —Y, butthatit zepresenteda two-place relation (call it 
r) between only two objects, the first, a, represented by *, the 
second, b, represented by 'B”. Since a and b were themselves ob- 
jects, and were represented by objects (“# and 'B'), I said they 
were represented directly. Since r, however, was notan object but 
a relation, but was represented by an object (“R'); I said that r 
was objectified.> 

Sensible as this project might sound, or even if it sounds non- 
sensible, it was at any rate doomed. İt was doomed for exactly 
the reason now under consideration. The problem was that the 


currence, the type activatton instance, etc.), and then simply to axiomatize 
the various relations among them. This is unsatisfying because of the back- 
ground suggestion that a theory of computation might be relevant to a the- 
ory of intentionality. The forms of instantiation to be found in the subject 
matter are supposed to illuminate how we understand types and their in- 
stances, To follow the given suggestion, therefore, would be to use, as part 
of ones theoretic machinery, what one might think of as a red type- 
instance relation, between these various objecis and the suggested theoretic 
types, but then to color as green the relations among them. Sure enough, if 
redand green are kept wholly separate, confusion would not reign. But nei- 
ther would understanding. At least within the context of cognitivism, the 
whole point of studying these systems is to understand 4ow red and green 
relate. lt would be bizarre to suppose that the instantiation structure of 
computer systems was entirely orthogonal to the instantiation structure of 
theoretical analysis. 

31$mith (1987), TMD-IV. 

32İn this texcl of course am referring to r as if it were an object; if possible, 
that fact should not be allowed to obscure the main point. 


Consider the following definition 
of factorial, containing 3 lexical oc- 
currences of the variable n: 
define factorial (n)::- 
ifn—1 

then 1 

else n * factorial (n — 1) 
Imagine calling it with an argument 
of s. On each call (each activation 
frame) there is one value for n, so 
that #emporaliy the variable has a 
fan-out of 5. Spatiziiy, however, the 


Cross-cutting fan-out 


fan-out is 3. The total number of variable-lookups is the product, 15. 


For some purposes (e.g., program editing), the spatial fan-out is sali- 
ent; for other purposes (e.g., debugging) the temporal fan-out is more im- 
portant. Or to put it more ontologicalIy, there is/are: 


1. Somethingof which there isı; 
2. Something of which there are 3; 


. Something of which there are 5; and 


3 
4. Something of which there are 1ş. 


With respect to indexical ref- 
erence, the factorial situa- 
ton is thus the dual of figure 
1-55 self-referential robot. 
Whereas the robot example 
illustrated temporal but not 
spatial co-reference, in the 
case of factorial the situation 
is opposite: the coreference is 
spatial but not temporal — 
and is thus more like the use 
of 'now illustrated in figures 
1-7 and 1-8. 
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FİGURE 17 “NOW”: SPACE-SPANNING REFERENCE 


Partl-Analysis 


way the theory classi- 
fled a semantic map- 
ping was vulnerable 
to how the theorist 
classified the repre- 
sentational (o struc- 
tures that were so 
mapped. And in 
many cases there was 
no way to decide. 
Thus consider ordi- 
nary road maps. If 
you take streets in the 
world to be objects, 


and lines in the map to be objects, then the representation is di- 
rect. But you can also take points on the map to be objects, and 
lines to be relations between them; in that case the classification 
of the map's semantics is different. It was not so much that there 
was no way to classify the representation (thus the example was 
different from that facing connectionists); it was just that there 


was no Way to justify 


taking it one way over akl iei 

another.?3 goncrele procedure Ak Slbşe) 
Informally, when | ve m 

have made these claims co-referential ei 


of ambiguity, | am gren 5 
sometimes asked which KG 


way of registering the 


A s 
situation is #ighf, or am A 


asked— what amounts 


to the same thing, butis FİGURE 1:8 THE LOGİC OF "NOW" 


33That is not to say that chis problem would always defeat practice. In a 
given situation, a “user” might, tacitly or even with good explicit reason, 
make one choice over another. That would change the guestion only 
slighely: to inguire about how such choices can legitimately be made. 
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more cleveriy package —to demonstrate a situation in which 
registering the situation incorrectly has led a theorist to make a 
false claim. Bu? of course I have no way of knowing! That is the 
whole point. Nevertheless, it may help to conclude with a real- 
world example. In the late 1970s, Mitch Marcus, in developing 
a computational system for parsing natural language, defended 
the following strong claim: that human languages could be 
parsed by parsers that never “backed up”—i.e., that never re- 
scinded any decisions they had made. This stood in stark con- 
trast to standard practice at the time, in which parsers usualiy 


I sow John... I saw Jhn nn 


FİGURE 1:9 DETERMİNİSTİC PARSING 


explored hundreds of alternative parses in the course of analyz- 
inga single sentence, eventualiy throwing most of them away. In 
later work, Marcus devised a follow-on parser that sometimes 
was in fact forced to insert a node into the middle of a graph 
where one had not been before— e.g., to undergo a state change 
of the sort depicted in figure 1-9. The guestion was whether this 
new system violated the original mandate. Does moving from 
left to right in the figure constitute the system's “changing its 
mind”234 

Initially, it seemed that the answer had to be yes, since the 
tree, after all, which was taken to represent the grammatical 
structure of the incoming sentence, undeniabiy suffered a side 
effect. It was soon realized, however, that there was a different 
way of interpreting the graph. According to the initial and seem- 


“The original parser is described in Marcus (1980); for the later work, see 


Marcus et al. (1983) and Marcus & Hindle (1990). 61 
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ingiy most natural interpretation, for a node b to be the daugh- 
ter of a node a (in the graph) meant that the grammatical 
fragment represented by b must be an immediate constituent of 
the grammatical fragment represented by a. On this interpreta- 
tion, the parser had indeed “changed its mind.” Suppose, how- 
ever, one were to adjust the semantical interpretation function, 
so that a node b's being a daughter of a node a in a graph was in- 
stead taken to mean that the grammatical fragment represented 
by b was “dominated” by the grammatical fragment represented 
bya— where to bedominated meant that it was either an imme- 
diate constituent, or a constituent of a constituent, etc. Voi/2/ 
Now the “information,” as itisconvenient to call it, represented 
by the changed graph is compatible with the information repre- 
sented by the graph on the left. So the parser has not changed its 
mind after all! Ie has just learned some more precise facts.35 

For parsers this adjustment in theoretic glasses may be fine; I 
am in no way criticizing Marcus work. But it does leave one 
wondering how one is supposed to know which of the two inter- 
pretations, if cither, is right. And although the example is partic- 
ular, the issue is very general. If we are going to take cognitivism 
seriousliy—i.e., the claim that computational mechanisms can 
underwrite or exhibit intentional capacities— then something 
must settle the matter as to the nature of such intentional con- 
tents. Being able to have content, after all, is what it is to be an 
intentional capacity. So it is not an issue that can be left to arbi- 
trary choice. We may not know what it is, but that does not 
mean God leaves the content indeterminate. 


5 Theorist's vs. subject's perspective 


I have now argued: (i) that the ontological status of computation 
itself is somewhat in disarray, at least as regards our ability to ar- 
ticulate what is in the blood and bones of a working program- 


The following proviso needs to be added: that, at the end, the interpreta- 
tion is the simplest possible one consistent with the conveyed information, 
along appropriately defined lines. 
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mer; (ii) that the ontological status of the representational 
content that we ascribe to computation is also problematic; and 
(ül) that the two interact— our choices for the latter being trou- 
blingiy affected by our choices for the former. So far, however, | 
have written as if this instability about the content of a represen- 
tational system were simply an issue of our choosing among al- 
ternatives, each conceptualiy clear enough on its own. But as 
many readers will have realized, the problem is more difhicult 
than that. Something more troubling, but also more interesting, 
isat stake. 

This is easiest to see in the case of autonomous computa- 
tional agents (the development of which is a substantial goal, 
but still more modest than that of full artificial intelligence). 
The issue is not how the world seems to us, but /ow i£ is for #he 
constructed agent. And there is no a priori reason to suppose that 
any of the choices that the theorist is likely to entertain, or is 
even capable of entertaining, will be the right one. There is no 
reason to suppose that it will share our conceptual scheme—no 
rcason to suppose that there need be any way to resolve a poten- 
tial conflict between two ontological perspectives on the world: 
what the world is like for us, as users or designers, and what it is 
like for the systems we thereby use or design. 

Some people may feel that we #2xs? share a world-view with 
computers, in part because they are our own creations, and in 
part because it might seem as if there would otherwise be no way 
to understand them. But that is a mistake. LogicalIy, first, noth- 
ing prevents us from constructing machines, and even under- 
standing those machines, at a level of analysis that is “lower? — 
i.e., doser to their physical constitutton— than that at which 
they are representational (especialiy that at which they have rep- 
resentational content). The most dramatic example is the famil- 
iar science-fiction image of someone's constructing a brain, or 
something with a brain, and then being surprised, displaced, or 
otherwise overpowered by the behavior of the resulting monster. 
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The logical reguirements of this possibility are very weak; not 
only does it not depend on a reductionist theory of representa- 
tion or content; it does not even depend on physicalism. Just as 
an employee of the Philadelphia Mint can make real money 
without in the least understanding the overall social structures, 
including issues of authority, democracy, perceived value, and 
the like, that cause it to be money; and just as someone can put 
a stop sign up by painting the word “sToP' onto a red octago- 
nal sign and posting it at the street corner, without understand- 
ing anything about language, semantics, command, or traffic 
tickets; so too someone in a computer science or artificial intelli- 
gence laboratory could in principle build a genuinely inten- 
tional robot without understanding why, or in virtue of what, it 
was intentional.36 

From the fact that we can build something that is 6, that is, it 
does not follow that we understand what it is to be 6. Recent 
work on connectionist systems, furthermore, suggests that with 
respect to the property of having representational content this 
possibility may not be all that remote. As mentioned above, 
devices have already been built with inner states (primarily pat- 
terns of activation values of hidden units) to which their design- 
ers despair of assigning content.57 Some have concluded that 
therefore these systems do not #ave any content, but no very 
convincing reason has been proffered as to why that should be 
so, and indeed it seems hard to imagine that there cox/4 be such 
an argument until we have an acceptable theory as to what it is 


3 How likely is this in practice— that someone build a system without un- 
derstanding why it is intentional? That is hard to say. It might seem more 
likely to happen in molecular genetics than in artificial intelligence. I am 
not sure, however— especially because there is every reason to believe that 
semantic content, and perhaps even semantic prowess, may arise rela- 
tionally; and engineering practice typically takes place in settings in which 
the reguisite relational seructures are already tacitly in place. This is why 
the highway worker can put up a stop sign without understanding İegal au- 
thority. 

*For discussion see Smolensky (1988) and Bechtel &« Abrahamsen (1991). 
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for a state to carry content. Furthermore, if Kirsh is right to 
characterize the research strategy of modern interactionist ro- 
boticists (such as Brooks) with the slogan “Today the earwig, to- 
morrow man, 38 then we had better assume that it is possible to 
build systems the contents of whose representational states we 
do not understand. For just about everyone, researcher or phi- 
losopher, would agree that there is some critter in the presumed 
continuum between earwigs and man (i) that has genuinely rep- 
resentational or at least proto-representational states, and (ii) 
that does not share with us our highiy-articulated and conceptu- 
alized representational schemes. 

Some writers have taken this possibility of non-conceptual 
(or “sub-symbolic”) content to be one of connectionism's most 
attractive feature—and have even argued, somewhat in the 
spirit of Evans and Cussins, that much of our own representa- 
tonal content is similarly non-conceptual (chough just how 
much such human non-conceptual content should be expected 
to overlap with the content of the representational states of a 
creature that was incapable of conceptual representation is not, 
as far as | know, a guestion that has been much addressed).9 1 
am sympathetic to the claim that the content of many human 
intentional experiences, even including conscious experiences 
(such as memories of the smell of nutmeg, knowledge of the 
direction in which one has suddeniy heard a door open, and 
musings about the sting of wind-driven salt spray), are not “con- 
ceptual,” in the sense of being combinatorially constructed out 
of anything remotely like the meanings of words. My present 
aim, however, is not so much to take a stand on how the human 
case goes. Rather, I want to draw three conclusions that will 
matter to the İater metaphysical story. 

First, I simply want to acknowledge and record the possibil- 
ity—in fact the likelihood, I believe— of there being a gulf be- 


3Kirsh (1991). 


3Cussins (1990), Smolensky (1988), Evans (1982), Strawson (1959). 65 


Parti-Analysis 


tween the representational content of creatures we build and any 
content that we ourselves can entertain. 

Second, hand in hand with this observation, I want to em- 
phasize, especially for readers outside the field, that computer 
science and artificial intelligence are, by their own admission, 
largely engineering disciplines. The relationship that profes- 
sional practitioners bear to the systems that constitute their sub- 
ject matter is not an entirely descriptive, theoretical, or indeed 
intentional one at all. 1'he seemingiy mundane fact that we de- 
sign, build, use, test, repair, modify, dismantle, and update those 
systems is extremely important, methodologicaliy. 

The juxtaposition of these two facts leads to an important 
point that Cussins has made: that the way to understand the in- 
tentional capacity of creatures with which one does not share a 
conceptual scheme may involve understanding how to con- 
struct them, understanding how they behave, their routines, 
and the like. But I want to assert something stronger: that it is 
intellectually essential not just that we xnderstand how to build 
them, but that we actwaliy build and modify and use them—be- 
cause of the fact that, in so building and modifying and using, 
we become enmeshed with them in a participatory fashion, in a 
way that both transcends and also grounds the representational 
attitudes we bear towards them. lt is this, I believe, though of 
course it is not usualiy formulated in this way, that underlies the 
common wisdom in computer science that anyone who has not 
written a substantial amount of code, no matter how otherwise 
brilliant and educated, lacks something essential to the under- 
standing of computers. One reason this is true we have already 
scen: the modest state of extant theory. But there is reason to be- 
lieve that in substance and reach it goes considerably beyond 
this. 

Third, no one would argue that all devices that computation- 
alists make are egualiy impressive. Indeed it is at least arguable 


“'Nagel (1974). 
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that some extremely simple ones, like automatic light switches, 
may not have any representational content at all. Another im- 
portant conseguence of computer sciences methodological 
stance is that we have, or at least potentially have, experience 
with an entire range of mechanical creatures, spanning the 
gamut from those that warrant a “merely physical” analysis, up 
through and including those that are in some sense genuinely 
intentional. 

The most important conclusion, however, has to do with the 
relation between: (i) that participatory stance that we, as design- 
ers, bear to our machines; and (ii) the conceptual point made in 
the last section, about how our ascription of representational 
content is vulnerable to how we register or individuate the repre- 
senting structure. | opened this section with the guestion of how 
the world may seem for #he machines t#hemselves, not for us. I can- 
not answer this guestion.“ But surely it is possible to put this 
constrainton it: thatexcept in rarefled cases of introspection and 
reflection, the machines do not register or individuate their own 
representational mechanisms. As a result, their conception of 
the world cannot be relativized to any way in which their repre- 
senting mechanisms are registered or individuated, for the sim- 
ple reason that, except in those rarefled introspective cases, they 
need not represent their internal workings at all (even if, as some 
have suggested, they do need to represent themselves in other 
ways). The point is easier to see in our own case. How we take 
the world to be— to consist of objects, properties, and relations, 
or of other things, or whatever— cannot depend on how we take 
our mind or brains to be, since most of us do not take our minds 
or brains to be any way at all.*! 

However the guestion is to be answered about what the world 


“The beauty of indirectiy classifying people's mental or psychological 
states in terms of confeni— that she believed that 4, for some g—is that it 
sidesteps the issue of how the representational states that carry that content 
are structured or individuated. 
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is like for our machines, therefore, and even whether we answer 
that guestion or not, it will not be able to be anything at ali like 
what was imagined in $4, above. While it was right to be 
stopped short by the recognition that the ascription of content 
depended on the way in which the machine was registered, 
it was a mistake to assume that the way to repair that situation 
was to choose the correct way to register the machine. Somehow 
or other—and this | take to be the most important and diffi- 
cult task facing the cognitive sciences—i£ must be possible to 
have determinate representational content, i.e., for there to bea 


fact of the matter as to 
COMPUTATON 


how the world is repre- 
sented, without that 
INENNONALIY B 
the mind that does the METAPHYSICS 
analysis. That is not to 


analysis depending on 
any way of taking the 

internal structures in 

say that it will nede o AGURENO SECOND CUT 
pend on those struc- 

tures, or on how they work; this is absolutely not a 
recommendation for a return to behaviorism. lam in no way de- 
nying that internal mechanisms are useful, or central, or essen- 
tial. All I am claiming, though it is enough to claim, is that it will 
have to bean answer that does not depend on how anyone regis- 
ters or individuates those mechanisms—again, for the simple 
reason that it happens in people, for example, without anyone 
doing that. Naturaliy, understanding those mechanisms may be 
extraordinarily important —again, may even be essentia—in 
order for us even to İegin to get a sense of what the world must 
be like, for them.” But the fact remains that the answer, what- 
ever it is, and whether or not it is conceptualİy accessible to us, 
must not depend on how it is that we do that individuation. 
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6 Participatlon 


Where does that leave things? It leads to a single inescapable 
conclusion: 


There is no way to proceed on the overall project, of developing a 
comprehensive theory of computation that meets both the empirical 
and conceptual criteria, except by taking on metaphysics and ontol- 
ogy directiy.3 


Moreover, this conclusion has to be integrated into the earlier re- 
sult, described in the introduction as a “first cut” on the overall 
project, thatan adeguate theory of computation will have to rest 
ona theory of semantics and intentionality. The present conclu- 
sion İeads to what 1 will call a “second cut,” depicted in figure 
1-10. İf there is ever going to be a satisfying theory of computa- 
tion, it will have to rest on theories of both intentionality and 
ontology —or else (1 will be recommending this alternative) a 
single integrated theory that covers both subject matters. Either 
way, there is no way to sidestep the metaphysical challenge. 
Even this, however, is not the last word on the layout of the 
intellectual terrain. To see why, it helps to go back to the begin- 
ning. 1 said at the outset that my interest in metaphysics had 
arisen out of an analysis of computation.* In the intervening 


*Or “metaphysics, including ontology,” if you view ontology as a species 
of metaphysics. 

“This is not guite right. In fact the opposite is closer to the truth. Ever 
since the fall of 1967, when | first took up this project, and learned how to 
program, my primary interest in computation has been in the potential 
window it might (may) give us on a new way of understanding — one with 
all ehe rigor and power and penetration of the natural sciences, but one that 
at the same time could do justice to the richness and complexity and sheer 
vivacity of human life. That, moreover, or at least so it has always seemed 
to me, is the only really interesting promise behind the cognitivist thesis. 1 
still believe it; what has changed, if anything, is a recognition that, in order 
to do these things, the “new way of understanding” will have to reach all 
the way down (i.e., will reguire, or be, a complete metaphysical overhaul), 
rather than being a new form of empirical account on top of a traditional 
(or modernist) metaphysical base. 


70 


Partil'Analysis 


Cross-cutting boundarles 

Consider two “boundaries” or divides that figure in the characterization 

of a computer as a symbol manipulating system: 

1. A physical boundary—roughiy, the divide between “inside” and “out- 
side,” between what is part of the system and what is part of its environ- 
ment, necessary in order to warrant the label “system; and 

2. A semantic boundary, between the realm of the symbols and the realm 
of the referents, necessary in order to warrant the identifying phrase 
“symbol manipulating.” 

The plausibility of the “theorem prover plus transducer” model of compu- 

tation depends on a rarely articulated assumption: that these two bound- 

aries align, with the symbols inside the head or machine, and the referents 
outside, in the environment. But 4his alleged alignmeni does not occur. In 
real-world systems the boundaries cr0ss-cu? in myriad complex ways. For 
starters, all four possibilities exist: internal symbols and internal referents 
(introspection); external symbols and external referents (encyclopedias); 
external symbols and internal referents (psychotherapy); as well as the pre- 
sumptive base case, internal symbols and external referents (thoughts 
about dinner). Mechanisms that cross the physical boundary, moreover, 
from outside to in and inside to out, differ from mechanisms that cross the 
semantic boundary, from referents to symbols and symbols to referents 

(note that transducers are traditionaliy thought to do 4044). 1 even believe 

that the four categories are occupied essentialİy, in the sense that the war- 

rant for calling computers intentional at all depends on the ewo bound- 
arles cross-cutting.* | 
ALI sorts of entailments flow from this cross-cutting of boundaries, a 
characteristic | take to be essential to participatory systems in general. A 
specifically ontological one is this: computational types—i.e., the cate- 
gories in terms of which the ingredients of a computational process are 
identified—are, as it is said, functionally defined, in terms of their role 
and behavior in the overall range of settings in which the system is de- 
ployed (or is imagined to be deployed, or is designed for, or whatever). If 
it were true (i) that the two boundaries were aligned, and (ii) that the con- 


stitutive types were internaliy definable, then there would be a chance of 
the constitutive types being, as again it is often said, “formaliy” definable, 
definable independent of interpretation. But since both assumptions are 
false, it follows that the functional constitution of a computational type 
can make essential reference to its semantical significance. This is not 
uniguely characteristic of highly-evolved or complex cases, such as the cat- 
egory of person. Think of a simple counter: a module that, given a series 
ofinputs, yields as output a 7umeral (not number!) that denotes the 7xm- 
ber (not numeral!) of elemenis in the input. Counters are devices that me- 
diate a semantic boundary (though they are not traditionally viewed as 
transducers): they go from an exemplified property (“threeness,” say, if 
given “<a b c> as input) toa canonical representation of that exemplified 
property (the numeral 3). If a counter is defined to be a device with this 
property of crossing the referent-symbol divide, then it is semanticaliy in- 
dividuated. 

Not only does the way in which we assign semantics to computational 
states depend on how we individuate them, in other words, as argued in 
$4, but individuation is a #ybrid process, making essential reference to 
both sides of the presumed symbol-reference divide. It is not even clear, 
when one does individuate or type a system, that any special role is played 
by that divide— or even, which is even more metaphysically challenging, 
whether that distinction is clear. In a sense this was one of the lessons of 2- 
Lisp: not only do semantical and ontological distinctions need to be made 
on-the-fiy, in situation- and perspective-relative fashion, but the very dis- 
tinction berween what is symbol, what is referent, ultimately comes to 
seem far more a subseguent and contingent matter of degree than a prior 
and necessary matter of black-and-white. 


*1f they were aligned, then what one might think of as the terrible worry of the for- 
malist— that there is no way to connect the inner realm of symbols (or thoughts) 
with the outer realm of things (or substances) — would be legitimate: sure enough, 
there wouldn't be any way to get the two together. Fortunately, the worry is based on 
a false presumption. 
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pages I have identified both semantical and ontological con- 
cerns that have arisen as part of that study. But these meta- 
theoretic morals are not the only ones to have emerged from that 
work. Three more will affect the stance towards ontological and 
metaphysical guestions I adopt in the coming chapters. 

First, it turns out that issues of physical embodiment are es- 
sential. McPhysics was right: there are physical constraints on 
what it is to bea program. Indeed, the remark made at the outset 
about recursion theory and the theory of effective computabil- 
itys not being able to account for computation's semantical as- 
pect is in part compensated for by a recognition that this 
theory—of “effective computability,” as it is saad—is, and 
ought to be understood as, a non-semantical 4#heory of the effec- 
#ive: a theory of whether one can transform one physical (i.e., 
causaliy efficacious) configuration of the world into another, 
and ifso, at what physical cost. It is a theory of the #/2w of effect, 
in other words—and as such, even though it is not so advertised, 
is probabiy the best candidate yet for a scientific theory of cau- 
sality.*5 

Second, fitting in with this essential materiality and locat- 
edness is perhaps the most ramifying conseguence of investigat- 
ing computation in the wild: the recognition that computers are 


“There isa terrific irony here. The formal symbol manipulation construal 
of computation claims to be a theory of computation “independent of se- 
mantics,” but fails; it is constitutively defined in terms of semantics, con- 


trary to its by-line. The recursion-theoretic construal makes no such claim, 
but in so (not) doing, perversely meets the criterion (i.e., of not having to 


do with semantics). But before according recursion theory victory, note 
that fate is ultimately balanced: what the recursion-theoretic tradition does 
claim to be independent of are the detaik of physical realization— bus thete, 
in its own way, it fails. he facı that non-linear dynamics and guantum 
theory both reguire computation theory to be revised is only the beginning 
of the evidence that, on the contrary, recursion theory is almost directly 
about physical effect. Moreover, if anything can lay İegitimate claim to 
non-physicality, because of its ancestral reliance on mathematical logic, it 
is the formal symbol manipulation construal! See TMD-I. 
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inextricabiy involved in their subject matters. It is not just that 
they do not merely reason about those subject matters, in other 
words, in the way suggested by the formal symbol manipulation 
hypothesis (and all other positions that view computation as a 
form of logic). Neither is it possible, for reasons explained in the 
sidebar on “cross-cutting boundaries” on page 70, to under- 
stand them by amplifying an inner realm of reasoning with 
boundaries mediated by sensors and effectors—i.e., by ex- 
panding the domain of their operations to satisfy the eguation 
“computation - perception * reasoning * action” (or as Dennett 
has put it, that computers are theorem provers wrapped in trans- 
ducer overcoats““).7 Nor, even more seriously, is it enough to 
enlarge the scope of the discussion from reason and perception 
andaction to a more general notion of experience. Experience, in 
any intuitively recognizable form, is too passive or receptive a 
category to do justice to the sorts of activity that computers en- 
gender. Injecting dioxin into a patient, like cutting down a tree, 
isa full-blooded intentional action, and thus will reguire analy- 
sis; it would be odd to call itan experience, at least for us (even if 
itisan experience for the patient, or the tree). In the end one can 
only conclude that any semantical theory adeguate to practice 
will have to bea full-blooded theory of participatory engagement, 
not just of reasoning or representation, or even of perception, 
action, and experience. 

For present purposes, however, both these results pale in im- 
portance compared with a third and final lesson: 


Computation is not a subject matter. 


In spite of everything I have said about a “theory of computa- 
ton,” in other words, and in spite of everything | myself 


“Dennett (1987), pp. 14950 and 160. 

“For starters, it is often impossible to decide which of the three categories 
(perception, reasoning, action) to assign a given computational operation 
to, such as instantiating an X window system object type, or shifting from 
compiled to interpreted code, or doing what is known as a “level-shift” in 
a reflective architecture such as 3-Lisp. There is no evidence that the tripar- 
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thought for almost twenty years, I no longer believe that there is 
a distinct ontological category of computation, one that will be 
the subject matter of a deep and explanatory and intellectualiy 
satisfying theory. Close and sustained analysis suggests that the 
things that Silicon Valley calls computers do not form an intel- 
lectually delimited class. Computers turn out in the end to be 
rather like cars: objects of inestimable social and political and 
economic and personal importance, but not the focus of endur- 
ing scientific or intellectual inguiry. 

This is yet another extremely strong claim. If 1 am right, it 
implies that there will never be a satisfying and intellectualiy 
productive “theory of computation” of the sort 1 initially set out 
to find. İt is not just that a theory of computation will not s4pp/y 
a theory of semantics, in other words, as Newell has suggested; 
nor that it will not »ep/ace a theory of semantics, nor will it de- 
pend or rest on a theory of semantics, as intimated in figure O-1, 
in the introduction, or even here in figure 1-10. It will do none of 
these things because #here will be no theory of computation at all. 

Especialiy given the weight that has been placed on the no- 
tion of computation by the cognitive sciences, this might seem 
like a negative conclusion. Indeed, you might conclude that 1 
have spent these twenty-five years in vain. But in fact | firmiy be- 
lieve the opposite: that this superficially negative conclusion 
makes the late-twentieth-century arrival of computation onto 
the intellectual scene a much more interesting phenomenon 
than it would otherwise have been. In retrospect, in fact, it is far 
and away the most exciting conclusion of all. 

For lam not saying that the phenomena of computation in 


tite division would facilitate analysis of real systems, if it were used (which 
it is not), and good reason to believe that it would impede it, supporting a 
sense that the categorization does not get at any fundamental empirical 
regularity. And finaliy, there is a whole class of operations, such as time- 
keeping (as performed by clocks), that does not seem to naturaliy fit into 
any one of the three categories, suggesting that they are also too narrow. See 
Smith (1988). 
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the wild are intrinsically atheoretical —and thus that there will 
be no theory, altogether. Rather, the claim is that such theory as 
there is, and there is surely good chance of that, as much as in 
any domain of human activity, will not be a theory of computa- 
ton. İt will not be a theory of computation because compwters 
per se—computers gua computers—do not constitute a subject 
matter. Rather, what computers are, I now believe, and what the 
considerable and impressive body of practice associated with 
them amounts to, is neither more nor less than the full-Hedged 
social construction and development of intentional artifacts.“ 
That means that the range of experience and skills that have 
been developed within computer science—remarkabiy com- 
plex and far-reaching, if still inadeguately articulated—is best 
understood as practical, synthetic, raw material for no less than 
full theories of semantics and ontology. 

Where does that leave things? Substantively, it leads to the 
third and final cut on the intellectual project, depicted in figure 
111: that metaphysics, ontology, and intentionality are the only 
integral intellectual subject matters in 
the vicinity. This book can be under- 
stood as an attempt to undertake the 
project conceived in this third and final 
way. Methodologically, it means that 
METAPHYSICS our experience with constructing com- 
putational (i.e., intentional) systems 
may open a window onto something to 
which we would not otherwise have any 
access: the chance to witness, with our own eyes, how inten- 
tional capacities can arise in a “merely” physical mechanism. It is 
sobering, in retrospect, to realize that the fact that computers are 
computational has placed a major theoretical block in the way of 
our understanding how important they are. They are computa- 
tional, of course; that much is tautological. But only when we let 


FİGURE 1-11 THRD CUT 


“By “social construction,” here, I refer not to a metaphysical philosophy, 
but to a public enterprise. 
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go of the conceit that that fact is theoretically important will we 
fınally be able to see, wi2h0u? distraction—and thereby, perhaps, 
at least partialiy to understand—how a structured lump of clay 
can sit up and think. 


2 'irreduction 


Time and again, over a period of almost twenty years, my efforts 
at computational theorizing were defeated by ontological prob- 
lems of the sort raised in the last chapter. In one case | was 
focusing on reflection, introspection, and computational self- 
reference, in an attempt to build systems that would benefit 
from substantial forms of self-knowledge. A second project cen- 
tered on the design of “semantically rationalized” programming 
languages (including 2-Lisp, described in the last chapter). A 
third started out in knowledge representation, but guickiy de- 
volved into an attempt to formulate a general theory of rep- 
resentation and correspondence.! In each case, attempts at 
coherent analysis soon mired in apparentiy irresolvable issues of 
ontology (this is what I meant by running into the ontological 
wall). It soon became evident, too, that the fundamental prob- 
lems were not so much with the ontological structures of the sys- 
tems under investigation, though those were difficult enough, as 
with the ontological 4ss4#1pti0ns that 1 often pre-emptively im- 
posed or inscribed on the problem domain. 

Finally, in an attempt to face the problem straight on, I em- 
braced a methodological criterion that, following Latour, I call a 
principle of irreduction.2 Essentially a standard of metatheoretic 
accountability, it mandates that no theoretical assumption— 
empirical premise, ontological framework, analytic device, in- 
vestigative eguipment, laboratory tool, mathematical tech- 
niguc, or other methodological paraphernalia—be given a 
priori pride of place. Every piece of metatheoretic apparatus 


'For introspection, etc., see Smith (1984 & 1986); for semanticaliy rational- 
ized languages, Smith (1984) and Dixon (1991); for a theory of representa- 
ton, Smith (1987) and TMD-ıv. Very little of the total work was published, 
though, for the reasons identified here. 

?The term 'irreducüon' is from Latour (1988); its commercial characteriza- 
ton, from personal conversation with Latour in the spring of 1992. 
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should be “left open” in order to be subjected to critical assess- 
ment, raised up for skeptical analysis, and potentially revamped 
or set aside. Unless one is willing to adopt this strict a standard 
of suspicion, ontological biases and unwarranted metaphysical 
assumptions will slip through and derail subseguent analysis. 


Commerclal metaphor 

The irreducton mandate is something I will embrace. What it 
comes to in detail will emerge over the course of the book. To 
keep it vivid, it helps to summarize it as a simple commercial slo- 
gan: that for each theoretical assumption (premise, framework, 
etc.), one be prepared to say: 

1. Whereone boughtit; 

2. How much one paid; and 

3. Howonegotitfrom there to here. 

“Where one bought it” simply means that one understand the 
situation and setting in which the device or distinction arose. 
Thus it is easy to imagine analyses that rest on a distinction be- 
tween natives and immigrants, that accept the “mutualiy as- 
sured destruction” premises of nuclear deterrence, that assume 
that nightmares about nuclear war are pathological, or that ac- 
cept the formal conception of “game? underiying so much arti- 
ficial intelligence, economic modeling, and structuralism. In 
each case, irreduction first reguires that, before one accept such 
a premise, one understand the political context, intellectual 
agendas, metaphysical presuppositions, and other contextual 
factors that gave rise to the premise or distinction in the first 
place. Irreduction is not a stance against making or using dis- 
tinctions— merely an injunction to acknowledge that one is do- 
ing s0. 

By “how much one paid,” analogously, the idea is to admit, 
and perhaps even to compensate for, the conseguences of adopt- 
ing this piece of theoretical ordnance—for example by taking 
responsibility for those aspects or features of the subject matter 
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that the technigue ignores or idealizes away from, or by re- 
pairing or at least adjusting for any violence it does to the under- 
İying subject matter. Thus consider how the binary categories 
male and female idealize away from (and thus “disappear”) the 
almost 4 percent of the population who in one way or another 
are physiologically hermaphroditic.? Any theoretical construct 
defined in terms of this binarism, in fact any theoretical con- 
structat all, will pay a certain cost associated with this failure to 
get the world exactly right. Irreduction's second reguirement is 
that one own up to that price. 

Finally, by “how one got it from there to here” the aim is to 
recognize the potential distortion that comes from using tech- 
nigues in situations different from those in which they were 
originaliy developed—i.e., from “translating”4 them away from 
their original context. The use of formal methods in computer 
science, for example, derives in part from the fact that Turing 
was a mathematician, and that the development of the so-called 
theory of computation took place primarily in the mathematical 
part of the academy. In retrospect, it seems as if a wider semiotic 
tradition, perhaps in the spirit of Pierce, Dewey, and Mead, 
might have done more justice to the complexities of present-day 
practice. But the route from those alternative forebears is not 
as well traveled as that from the ancestors of modern logic and 
the foundations of mathematics. Unless one recognizes the his- 
torical contingency of this development, one is liable, perhaps 
without realizing it, to give undue weight to the ontological per- 
spectives of the formal, logical, set-theoretic tradition (e.g., to 
accept the mistaken idea, in my view, that computation is ab- 
stract). 


2 ideology and reduction 
İn part, owning up to irreduction's three reguirements is a mat- 
ter of intellectual honesty. In such cases the mandate can be 


3 Fausto-Sterling (1993). 


#Latour (1987), pp. 108 ff. 79 
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viewed as simply a reminder to be modest and fair. But the crite- 
rion has special bite when applied to premises and presupposi- 
tions taken to be methodologically primitive. For if there is any 
aspect of one's analytic stance about which these guestions can- 
not be answered—i.e., if there is some assumption whose price 
one İs not prepared to pay—then that is suggestive of a lurking 
inscriptlion error. 

The connection is not a logical one; reductionism and in- 
scription errors are not the same thing. But suppose an account 
unguestioningiy relies on some category a—by blindiy impos- 
ing it, deferring to it, reducing other phenomena to it, or in any 
other way using it without explanation. lt is not too much of a 
stretch to realize that the ontology of the target subject matter is 
liable as a result to be biased in o/s favor. Moreover, this is likely 
to be true independent of a3 category or type.> Thus if one is 
committed to the use of mathematical or statistical methods, 
chances are that one will find the phenomena in one's area of in- 
guiry to be of the sort to which mathematical methods appiy. If 
one is pretheoretically committed to formal methods, certain 
kinds of ambiguity are less likely to be accorded theoretical cen- 
trality. If one starts out making a sharp distinction between 
people and computers, one is almost sure to misconstrue me- 
dian cases of only emergentiy intelligent capacities. More graph- 
ically: if one views the distinction between having a child and 
making something with one's hands—i.e., between kid and ar- 
tifacı— to be prior, sacred, and immune from intellectual scru- 
tiny, then one should expect to be broadsided on the fateful day 
when artificial intelligence succeeds in its titular guest. 

The point of these examples is to show that ideology and re- 
ductionism, in their reliance on protected, unexplained cate- 
gories, are ultimately more similar than they are different 
(modulo the argument given in the sidebar on page 82). For it 
does not much matter what kind of category o is, in terms of 


5 Maslow was right: if your only tool is a hammer, the world is liable to look 


like a nail, 
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which a phenomenon is explained, if that category is committed 
to in advance, and thereafter held immune from doubt, scru- 
tiny, and guestion. All sorts of categories have historicaliy played 
such a role. For some, it has been electrons or brains; for others, 
logic and set theory; for others, political power and male indoc- 
trination. Still others have relied on the materiality of our bod- 
ies, on the waves and particles of guantum physics, on the 
products of our labor, on the human condition in toto, or on 
some absolute form of spirit or religious belief. 'The problem is 
not with any of these categories, per se. What is at issue, espe- 
cially when the ontological status of the subject matter is fragile, 
isanya priori or advance commitment to such categories. How- 
ever we label the alternatives— political correctness or ideologi- 
cal zealotry, scientific rigor or desiccating reductionism, or even 
just methodological purity— to give prior allegiance to any such 
categories or technigues is, strictly speaking, prejudice, in the et- 
ymologicaliy literal sense of being “pre-judged.” The irreduc- 
ton criterion, therefore, which could as well be called an anti- 
ideology mandate (and perhaps, though more contentiously, a 
brief against methodology“), is simply a useful formulation of a 
commitment to stand on constant guard against any such sim- 
plifying seduction. 

Although the irreductionist mandate affects everyone, it is es- 
pecially stringent for a foundationalist. So stringent as to be im- 
possible to meet, some would say. For how can one possibly 
provide foundations if one does not have an advance sense of 


“Methodology is widely considered to bea good thing, so it is important to 
be clear on what is being said. | have no complaint about commitment to 
rigorous methods; my concern has to do with the locus of primary theoreti- 
cal allegiance. What an irreductionist approach would recommend is that 
one'scommitment be to a subject matter or phenomenon, and that one use 
whatever methods do that subject matter justice—as opposed to what one 
might call a methodological allegiance, which would put a particular 
method or technigue in the driving seat, and then search for a phenome- 
non to which that technigue is applicable. Among other problems, I claim, 
che latter is far more likely than the former to lead to inscription errors. 
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A prlorlanda posterlori reductlon 
Strictly speaking, especially at this pretheoretic (methodological) point in 
the argument, valid complaints cannot be raised against reductive expla- 
nation per se, but only against a docirine of reductionism—i.e., againstan 
advance or pre-theoretic commitment to the idea that proper scientific ex- 
planation will or must take reductive form. At least logically, it would 
seem possible that some category or type of phenomenon 8 might turn 
out, empiricaliy, to depend whioliy on, and thus to be theoretically reduc- 
ible to, some other category or type o. Independent of theoretic bias, that 
is—or so at least someone might argue—reductive explanation, at least 
some reductive explanation, might turn out to be ;rye. And that might 
seem to argue against the validity of the irreduction mandate. Surely an 
advance commitment against the possibility of reductive explanation is as 
ideological (and hence as methodologically suspect) as an advance com- 
mitment for it. 

LogicalIy, there is much that is right in this argument. No doubt many 
anti-reductionist positions are as ideologica —and hence, by my lights, as 
guilty of prejudice—as any of their pro-reductionist counterparts, and 
thus stand in egual violation of the spirit motivating the irreductionist 
mandate. In practice, however, two considerations weaken the force of 
this distinction between what might be called a priori reductionism (bad) 
and a posteriori reduction (presumptively okay). First, at least in my own 
experience, few advocates of reductive positions derive their allegiance to 
those positions from the world independent of prior methodological 
commitment. Non-ideological, a posteriori reduction may be logicaliy 
possible, that is, but my guess is that it is empirically rare. Second, and this 
gives credence to the first claim, it is a conseguence of the metaphysical 
view to be advanced in this book that reductive explanations are, in point 
of facı, false. Although they are not logically precluded, they are meta- 
physically precduded— or soarleastI will claim. If that is so, then it (ironi- 
cally) becomes an almost logical claim, rather than an empirical one, that 
reductive allegiance must stem from methodological bias. Together, at 
any rate, these two considerations support the assumption made in the 
text: that, at least in practice, only deleterious forms of explanation will be 
blocked by commitment to the irreductionist mandate. Hence its name. 
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what foundations are made of? But to conclude that founda- 
tionalism implies either reductionism or ideology would be a 
terrible mistake. Just as Sir Francis Drake, in heavy fog, is ru- 
mored to have sailed right on past the entrance of San Francisco 
Bay, to accept that conclusion would be to miss the one naviga- 
ble route through these tortuous straits into satisfying meta- 
physical waters. Yes, we need something that will satisfy our 
yearning for foundations. And 70, i#mustnot be grounded in a, 
for anya. But there is another possibility. Why can we not just 
be grounded, simpliciter?7 


7Some readers will assume (some historical traditions have assumed) that 
the word 'grounded? means grounded in some primitive category ©. 
Cleariy, I do not believe that; or at least I am using the term in a broader 
sense. But for those who take 'grounded' to mean “grounded in o,” the 
book should instead be understood as a search for a non-grounded founda- 
tional metaphysics. And for those who insist that “foundations,” too, re- 
guire grounding in some privileged category a, then theyandI should have 
a drink. (See the discussion of immaneni induction on page 373.) 


What, then, of a non-guestion-begging nature, can be said 
about the notion of an object? Can an object be an object on its 
own? Ör, in order to be an object, must it be taken as an object 
by a subject? If a subject views an object as an object in this way, 
what relation binds them? And what about these subjects, any- 
way —are they objects t00? 

The strategy is to move in on the answers, by triangulation. 
This chapter starts at the top, identifying a set of reguirements 
to which any successful metaphysical candidate must be held 
accountable. Of special importance is the development of a 
workable characterization of something I will call 5y72#1e67ica/ 
realism—a construal of (non-naive) realism that not only estab- 
lishes some of the background assumptions or metaphysical pre- 
conditions on the existence of objects, but places egually strong 
preconditions on the existence and nature of subjects, including 
on thcir epistemic achievements, with particular reference to the 
recalcitrant notion of objectivity. 

To stay too long at this level would be to engage in meta- 
metaphysics, however. So chapters 4 ând 5 are something of a 
bridge. In chapter 4, the discussion is narrowed down to focus 
in on two ideas— particularisy and individualiry—ideas which, 
though still of an overarching metaphysical character, are best 
understood as (rather abstract) features of objects themselves. 
Both, 1 argue, can be seen to underwrite our ordinary under- 
standing of simple concrete objects — especially material things 
such as tables and chairs, plants and trees, and people, and per- 
haps even less clearly concrete things, such as musings and 
nations. 

Chapter $ mines the current status of physics, to see what in- 
sights can be extracted from this most prestigious of sciences — 
partiy in general, but also with special reference to these two cri- 
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terial notions. Then, in Part Il, I begin working much more 
bottom-up, by setting out to assemble a first cut at a new meta- 
physical story, pretty much from scratch. By the time we reach 
chapters 11 and 12, the incremental process of metaphysical con- 
struction will have reached far enough up that, with one final 
stretch, it will make contact with the present chapter's reguire- 
ments, reaching down from the top. Only in those final chapters 
will an “answer” be arrived at, and the rhetorical circle closed. 

Three things about this chapter's top-down approach. First, 
although 1 claim it is grounded in common sense, the stance | 
embrace is not going to be traditionaliy scientific or formalist or 
modern. My intent is to retain what is most important about a 
realist orientation, though it will be a version of realism most fa- 
miliar to those acguainted with science studies, feminist cri- 
tigues of science, Putnam's internal realism, debates about social 
constructionism, and the like.! Second, nothing | say here will 
be very precise. Especially at the beginning, exactness should be 
no ones goal; all I want are initial spurs to thought, to get the 
project going.? Third, and most important, the properties to be 


'For discussions of the metaphysical and epistemological implications of 
science studies sce e.g. Bloor (1976/1991), Latour and Woolgar (1979), 
Knorr-Cetina (1981), Shapin and Schaffer (1985), Rudwick (1985), Callon 
(1986), and Latour (1987 & 1988); for feminist critigues of science see Har- 
ding (1986 & 1991), Longino (1990), Keller (1985), Haraway (1991); for Put- 
nam on internal realism see Putnam (1981, 1987, & 1990); for social 
constructionism more generaliy see e.g. Berger & Luckmann (1966/1980), 
Kuhn (1962/1970). 

?This lack of precision is already evident. I opened the chapter by asking 
about the 70#i0n of an object, for example, rather than about objects per se. 
Given an alleged interest in ontology, rather than in psychology or episte- 
mics, would it not have been better to ask about objects themselves— or at 
least, more abstractly, about the #ype böjece? Perhaps. And what do I mean 
by introducing individuality as an idea, and then by sentence's end claim- 
ing that it is a properiy? Nothing much. In part, this eguivocation merely 
reflects the point made in the text: that since any initial framework will 
soon have to be overhauled, there is little to be gained, and much to be lost, 


laid out in this chapter are to be viewed as regwiremenis on a suc- 
cessful metaphysics. Not only are they not themselves meta- 
physics, as has already been indicated, but neither do | take them 
as starting points or premises. I will endorse a highiy local and 
constantly renegotiated form of pluralism, for example, and will 
agree that an ineliminable sense of “other” is implicated in tak- 
ing something to be an object. By the same token, some sympa- 
thy will be shown for the partial transcendence yet inexorable 
immanence of the world, for the inherently participatory, em- 
bodied, located nature of a responsible subject, and for a feisty, 
contested notion of objectivity. All these features are to be taken 
as goals or desiderata, as properties that an adeguate metaphys- 
ics should manifest. Simply to assert them as conditions in ad- 
vance, or to take them as premises, would somewhat ironically 
be (ideologically) reductionist. And to argue that they must be 
true, but then simply to leave it at that, would be too expensive. 
Perhaps the best approach is to view advocates of such high- 
level metaphysical conditions (e.g., those who ask how science 
would be conducted, and what content it would have, if it were 
founded on alternative metaphysical foundations) as potential 
customers for the present account. The aim of the book is to 
paint a picture of the world that entails that all these things 
are true—a picture in which all these various post- or non- 
modernist? metatheoretic properties, as it were, “fall out.” 


Successor metaphysics 

Two sensibilities, then, drive the metaphysical story to be told. 
First, although the aim is to steer a 'strait and narrow path be- 
tween realism and constructionism),? it is not to aim for an aver- 


by pressing for accuracy early on. But it also represents something more se- 
rious: a sharp distinction between concepts and types will not be a feature 
of the final story, so why pretend that it is a feature here? 

3See Latour (1993). 

“Not, as some people think, *s#xaigh? and narrow (see Matthew 7:14). It is 
a conceit to imagine that the way to make safe passage through these tor- 
tured metaphysical waters is to put on blinders and sail stubbornly in some 
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One notices, if one will trust one5 eyes, the shadow 
cast by language upon truth.” 
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age of the two, or to suggest that the result need in any other way 
be a compromise. On the contrary, the goal is to show owo 
things: (i) that the classical positions do not conflict, ax fond, 
but instead can be reconstructed under a single more powerful 
conception; and (ii) that the best of each is a form of deference 
or located responsibility, an epistemic deference to the transcen- 
dence of the world underiying realism, and a similar “fessing 
up” to the importance 
of human involvement 
—Auden, “Kairos & Logos” ii meze Be 
writes social construc- 

tionism—a recognition that our practices, our words, our his- 
tories, and our cultures not only affect, but partially constitute, 
the ways we take the world to be, even the way the world is. “We 
are here,” says the constructionist. “We are not the only things 
here,” says the realist. No serious metaphysical proposal, espe- 
cially this late in the century, can afford to ignore either insight. 
The second goal is more social or political: to show that doing 
metaphysics is not only intellectualIy and politically viable, but 
intellectually and politically urgent as well—and guite con- 
crete. It has become fashionable to be “antifoundationalist” — 
in part because all prior attempts at foundations have in one or 
another way failed. I have already said that1 want to rescue foun- 
dationalism, at least foundationalism of a very special irreducti- 
onist sort (“grounded, but not grounded in o, for any a”). But 
current metaphysical suspicion is more than a mistrust of partic- 
ular proposals, or even of particular kinds of proposal. It has 
grown into a mistrust of the enterprise itself, because of a very 
general and by now deep-seated belief that no single story—no 
master narrative —can ever be strong or universal enough to do 


unswerving direction. Rather, it is a job for a good river pilot, someone 
with the skill to steer and twist and turn appropriately, so as to avoid foun- 
dering on contradictions and conundrums, getting caught in vicious circu- 
larities, or otherwise being seduced by reductionism, ideology, and other 


high-priced sirens of the deep. 


the whole metaphysical job. First, it is thought, no story could 
ever be sufficientİy universal in conteni: broad and rich and flex- 
ible and deep enough to get at, or even to sustain, everything 
that matters. Second, no story could ever be sufficientiy univer- 
“sal in perspective: free of influences and interests and assump- 
tions and biases of the particular cultural or disciplinary or 
personal perspective from which it was told. And if all these 
things are true, it is assumed, metaphysics must be impossible.5 
I believe both claams—about the inherent limits of all 
stories, and about their ineliminabiy perspectival or situated na- 
ture. Both claims will be retained in, and will be conseguences 
of, the metaphysical picture to be painted here. In fact I will ar- 
gue something stronger: that all stories, simply in virtue of being 
stories, are not only inherentiy partial and intrinsically perspec- 
tival, but in addition must do a certain amount of violence to 
their subject matters. The mistake, however, is to assume or to 
allow oneself to be convinced that any of these facıs undermines 
the legitimacy of telling metaphysical tales. In fact the point can 
be put even more strongly: 


The idea that metaphysicc must be univocal, perspective- 
independent, from-nowhere, value-free, and the like, is itself a relic 
of the old (predecessor) metaphysics; it is not an inherent truth.5 


SMoreover, and more radically, it is also argued there would be no great 
point in having such an account, even if it were possible to obtain one, be- 
cause of the fact that there is no way such a thing could ever mesh with 
practical action. On this view metaphysics is useless, as well as being im- 
possible. 

“Some readers may assume that metaphysics must be objective, non- 
perspectival, value-free, and the like—i.e., will assume that the word 
“'metaphysics” means, or can only be used to refer to, a “from nowhere” en- 
terprise, or an irreducibiy rational account, or something of that ilk. If1 
were to agree with such a view, then 1 too would rail against its viabiliry and 
vitality. My brief in this book, however, is to argue an alternative conclu- 
sion. For the sake of the reading, however, those who make such an as- 
sumption should simply assume that I am using the term 'metaphysics” to 
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To see how this could be so, it helps to appreciate something 
that underlies the current antifoundationalist/antimetaphysical 
mood. In this era of modern science—independent of whether 
one views science as in ascendancy, zenith, or decline—the 

çoyml? very idea of founda- 


, ECONOMICS METE tions, and of metaphys- 


ics more generaliy, tends 

poLİMKA- ni to connote scientific 

foundations: guantum 

mechanics, relativity, set 

theory, (o mathematics, 

and logic. For lack of al- 

ternatives this narrow 

scientific focus has for a 

long time seemed inevi- 

© table, but at the same 

tme disturbing. No 

matter how otherwise 

modern, and no matter 

how strong their apparent physicalist or materialist commit- 

ments, most people retain a residual and ineliminable intuition 

that these sorts of technical foundation will never be able to sup- 

port or sustain or give rise to everything of significance. Espe- 

cially as regards the ability to sustain moral and political and 

spiritual values, scientific and mathematical foundations have at 

best seemed impotent, at worse nihilist. Many of us, perhaps 

even most of us, long for validation of the 707-scientific— the 

historical and artistic and ethical and political, the texture and 
spirit and puckish humor of the human condition. 

In our current modernist imaginations, in other words, the 

terms foundation and 'metaphysics' suggest a situation rather 

like that depicted in figure 3:1. The problem, indicated by the 


mean something different from what they would normaliy take it to sig- 
nify. It should be evident by the end of the book what it is that 1 take the 
word 'metaphysics' to signify, which is anyway non-standard. 


guestion mark, is that nothing holds up the right hand side, the 
realm of the humane or the spiritual. 'This is what leaves us with 
an intense unsatisfied hunger. And if it is presumed that founda- 
tions must exhibit this bimodal character, it would be natural, 
and perhaps even correct, to be suspicious of any proposal that 
fits into such an overall framework. I agree; | am also left unsatis- 
fied by this picture. Andi do not believe I am alone. As numer- 
ous commentators have noted, this sense of deprivation, this 
longing for ethical grounding or aesthetic and political vision, is 
extraordinarily widespread.7 

Antifoundationalism, post-modernism, and other more gen- 
eral antimetaphysical stances, are represented in figure 3-2. Sure 
enough, these approaches remove one of the difficulties of the 
classical picture, and restore symmetry to the situation. They 
are more integrated, in other words, and perhaps more well- 
rounded. But they do so not by putting foundations under the 
right, but by removing 
foundations from the 
left. Their argument is 
probabiy correct: that 
science, too, in its own 
way, is as much a prod- 
uct of social institutions 
and political power as 
literature or art, and 
cannot be understood 
in a “purely objectivist” 
manner. Furthermore, 
their result has the vir- 
tue of suggesting that 


FİGURE 3-2 POSTMODERN METAPHYSİCS 


art and politics and lit- 
erature are no more metaphysicaliy adrift than science and tech- 
nology—and can thus, at least potentialiy, be restored to a 
position of egual importance and power. But this kind of unifi- 


7See for example Bellah (1985 & 1991). 91 
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cation, this tearing down of the intellectual eguivalent of the 
Berlin Wall, is achieved at unimaginable cost. It is exactly back- 
wards: it aims to achieve parity by casting everything adrift, 
rather than by anchoring the right-hand side.8 

How does the present project fit into this debate? Clearly, I 
admit to doing metaphysics. Does that make the project foun- 
dationalist, and therefore suspect, and therefore bad? It depends 
on what is being asked—on what language is being spoken. If 
by “foundations” one (prejudicially) means a rationally articu- 
lable, fully conceptualized, completely objective,? “scientific” 
basis, out of which all else is a rational or logical or physical or 
mathematical construction, then 70, the project is certainİy not 
that. 1 agree with those who deny there ever will, can, or should 
be such a thing. As much is implied by the “grounded but not 
grounded in e, for any o” interpretation of irreduction. Yet in a 
deeper sense, both in feel and in fact, the investigation remains 
indelibiy foundational. Perhaps the best way to characterize it is 
as the positive version of what the universal longing for founda- 
tions turns into, according to the new story to be told. 


This isnot what metaphysics was constrained to be, in the old meta- 
physics; this is what metaphysics is allowed to be, in the new!9 


“Successor metaphysics,” one might call it, or “metaphysics for 
the 21st century” —although to say such things is mostly to incur 
a debt: to explain, before the story is done, what such a phrase 


$No wonder the religious right are on the rise. It can sometimes seem as if 
they, alone, recognize the power and depth of the unsatisfied longing. Ap- 
palling as their answers may seem, at least to some of us, no one can deny, 
or at least no serious person should deny, that they respond to a genuine 
human —and, presumabiy, intellecrual —need. We critics should do as 


well. 


9In terms of a distinction to be made in amoment, this should read 'Objec- 
tive, not 'objective.' 

19By “old” I really mean modern, and by “modern” I probabiy mean zoth 
century. The story being told here is more like ı7th-, 18th-, and ışth- 
century metaphysics than it is like set theory or guantum mechanics. 


Realism 


might mean.!! The irreduction mandate banishes so many fa- 
miliar variations that it seems as if nothing may be left. Thus the 
assumpüon is dismissed that foundations need to deal with the 
vanishingiy s744//, for example, in the sense of coming up with 
the world's fundamental physical constituents (so no version of 
guantum mechanics is even a candidate!?). Similariy excluded 
is the presupposition that foundations must be 72//onal, in 

the sense of coming 


MCRBC osy gi Di up with the basic log- 

ei 0 , ical constituents of 

gf AR reason. Logic, truth, 

Ge ve go and mathematics will 
rn 

ORGANI MATE AZ not even be available 

CAEMISTRY VE — en route; they are 

© GORPUTAT ON, prizes to be won from 

the contest, not stage 

props or road eguip- 

ment brought along 

for the journey— not 

illicir steroids taken 

on the sly, to give un- 

FİGURE 3:3 SUCCESSOR METAPUYSICS fair advancage. But 


if these traditional 

foundational characteristics are all rejected, then it is incumbent 
to explain what coherent sense of “being a foundation” is in- 
tended. It is not enough to provide irreductionist foundations, 
in other words; it is also necessary, because it is so far from being 
clear in advance, to explain what irreductionist foundations are. 
İn the main the answer will emerge slowly, as appropriate vo- 
cabularies and intuitions are developed. But one thing can be 


1C£, the discussion of “successor science” in Harding (1986), p. 142. 

ız Why anyone should think physics is a candidate is the interesting issue. 
Physical laws do not apply to physical laws, to take just one obvious exam- 
ple, and so if physical laws are real in any sense at a1/ then that would seem 
to entail that physics cannot be a theory of everything. 
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said here. To the extent that the project is foundationalist or has 
foundationalist leanings on anyone's conception, it is intended 
to bea common foundation for everything, not just, nor even 
preferentialİy, for the technical or scientific or “objective.” 'Thus 
theaim of the project is as pictured in figure 3-3. Hence the refer- 
ence to C P Snow in the opening paragraph:!3 the story is in- 
tended to be neutral with respect to—and thereby, perhaps, to 
help heal — the schism between the sciences and the humani- 
ties. But as the century draws to a close that is no longer the right 
way to put it, since the word “humanities” has come to signify a 
largely academic and highly intellectualized activity, not so dis- 
tinguishable from science. Better to say that the story to be told 
represents an attempt to unify, and therefore with luck to help 
heal, the schism between the academic-cum-intellectual-cum- 
technological, on the one hand, and the curious, the erotic, the 
spiritual, the playful, the humane, the moral, the artistic, the po- 
litical, and the sheerly obstreperous, on the other. That is the di- 
vide that tears us apart; not the walis between this and that 
academic department. 

So here is the situation. Nothing has yet been said about how 
it might be possible to accomplish this task of providing a 
grounded, successor metaphysics. But it is important to be clear 
on which gauntlet is being taken up. With respect to naive real- 
ism and social constructionism, I accept neither, and want in- 
stead to steer a tenable course between the two. With respect to 
the intellectual and the obstreperous, I embrace both, and aim 
foracommon foundation. 


Realism 

To raise the level of discourse to the metatheoretic level, in the 
way that is being done in this chapter, and thus to talk about re- 
alism, objectivity, truth, and the like (instead of reidentification 
and indexical fan-out), is to enter the well-traveled and several- 
thousand-year-old terrain of philosophical metaphysics. To a 


Realism 


working scientist, it isa little like lifting the man-hole cover over 
ones head and finding oneself in front of Grand Central Station. 
The territory is if anything over-developed. This makes it difh- 
cult for anyone to speak without, by sentence's end, being classi- 
fied as adhering to this or that doctrine, believing this or that 
creed, belonging to this or that school. This may already have 
happened, in virtue of my using 'realism' and “objectivity,” for 
example — or perhaps in virtue of 70? using “social? or “material.” 
AlI these terms carry a considerable weight of connotation, only 
part of which any sane person would want to shoulder. 

I say this in order to distinguish two tasks, only one of which 
this chapter will address. The one 1 will not take up here is to lo- 
cate the story within the landscape of intellectual history. There 
are many reasons why that would (and will) be an important 
thing to do, but it is also necessary to understand that any at- 
tempt to do so might be wrong.!* It might be wrong because the 
content of the account does not derive from such classification. 
One of the whole points of resuscitating foundationalism is to 
show that an account need not “hang from above” in this way, 
but can be grounded in its own terms. Better to tell the story 
first, in other words, and analyze it later. 


'4For example, it is natural to ask whether the account argued in this book 
is idealist, since I claim that the ontological warrant for an objects being an 
object depends in part on a subject taking it to be so. But all sorts of gues- 
tions would need to be answered first, before one could tell. The warrant I 
embrace, for starters, is no #ore the subject's than the objects; it is claamed 
to be collaborative berween the two. And so whether my account is idealist, 
or has idealist overtones, depends on whether the idealist's grounding of 
objectivity in a subject intuition is symmetrical or asymmetrical (to say 
nothing of whether the distinction berween subject and object is presumed 
in idealism, counter to the irreductionist mandate, or is wrested from the 
metaphysical account itself, as I will argue that it must be). There is also a 
guestion as to what kinds of subject activity or capacity are ontologicaliy 
implicated: mental capacities, as intuition is most often construed, or, as | 
will claim here, life practices, including the collective practices of the em- 
bedding historical community. 


Partl-Analysis 


The task 1 will take up is more modest: of motivating some 
driving intuitions. Following Putnam, therefore,'9 1 will use 
capitalized versions of various familiar meta-metaphysical 
terms— Realism, Pragmatism, Idealism, Objectivity, etc. —to 
denote familiar philosophical positions, and lower-case versions 
to get at the meanings | want tolean on, which arise out of much 
more rudimentary and commonplace sets of intuitions. As Put- 
nam remarks, it is-especially important to do this with the term 
“Realism,” because of the gap that has opened up, in this century, 
between that philosophical doctrine and anything recognizable 
to common sense. Thus Realism-with-a-capital-'R' has come to 
be closely associated with the natural sciences, meaning some- 
thing very much like what | associated with modern foun- 
dationalism: that everything that exists or is metaphysicaliy 
legitimate either rests on, or is built up out of, or can ultmately 
be explained in terms of, or is a (perhaps epiphenomenal) con- 
seguence of, the world as described in the natural sciences, es- 
pecially including, or perhaps ony including, physics (plus 
mathematics, perhaps, though people differ as to whether this 
mathematics is an enthusiastically embraced or reluctantiy 
admitted bride). Given the sheer oddness of modern physics, 
however— including not only the original guantum mechanics 
and relativity, but more modern developments, such as ten- 
or eleven-dimensional string-theory and guantum chromody- 
namics — this puts common sense into something of a conun- 
drum. What is Rez/ has become at the very least challenging to, 
and at worst outright incompatible with, what is rea.!6 

By realism, on the other hand— the version with the lower- 


15See for example chapter 1 (the title essay) of Putnam's Realism with a Hu- 
man Face (1990). 

16This is tricky ground. In point of facı Realism is more closely associated 
with a mythology of science—i.e., with Science— than it is with what actu- 
ally happens in lived laboratories. As a result, the alleged standards of value- 
free “objectivity” and the like, embraced by Realists, are much more strin- 
gent than anything actually true of guantum mechanics “in the wild.” 


case 7, and the version to which | want to hold the story ac- 
countable—I simply want to get at the familiar and virtualiy 
unshakable commonsense intuition that, as it is said, there is “a 
world out there,” a world beyond our fingertips and imagina- 
tions, a world at once utteriy familiar, totally enveloping, and 
unfailingiy surprisingg—a world of breakfast and skateboards, 
scandals and melancholy, DNA and falling interest rates. There is 
more to the world than us, in other words; more than our imagi- 
nations, more than our experience, more than our thoughts and 
dreams. And that “more” matters. It matters pragmatically, it 
matters aestheticaliy, it matters epistemicaliy. If we should ever 
make the mistake of thinking that we are the whole story, more- 
over —that we “have itdown,” that we are in control — then the 
world has a fortunate habit of tripping us up, of reminding us 
that our perspective is both flawed and partial, that ours is not 
the only game in town. 

This familiar sense of “moreness”—a kind of simple tran- 
scendence of the world—is something any metaphysical ac- 
count must retain. On the other hand l want to resist two 
common ways in which realism (or Realism) is often described: 
(i) a formulation that takes it to be a claim that the world exists 
independent of the experiencing subject, and (ii) a formulation 
that takes it to be a claim about the existence of an external 
world. 

Start with the claim that the world exists independent of the 
experiencing subject. This isimmediately untenable for irreduc- 
tionist reasons: the distincton between world and subject 
(whether that distinction is assumed to be logical, metaphysical, 
or epistemic) needs to be paid for; it cannot be assumed. Worse, 
it is also too strong, because of the nonsensical guandary into 
which it places subjects. It isan elementary observation, after all, 
though still a conseguential fact (indeed, partially constitutive 
of constructionism), that intentional subjects, including us, are 
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fuli-blooded, embodied, effective participanis in the world.!7 
We are made of the stuff of, and inhabit, and seriously mess 
with, the very world that the doctrine of realism is intended to 
establish. And wholes are not independent of their parts. Think of 
how odd it would be to think or pretend that your body was in- 
dependent of your arm.!8 A subject cannot have a perspective on 
an object, or pick it up, or make it out of clay, or be wrong about 
it, if the two do not share a common ground. And they cannot 
share a common ground unless they are part of the same world. 
But if that is true— that they are part of the same world— that 
is enough to invalidate the “independence” construal of realism. 
The world they are part of, the world to which realism is com- 
mitted, must be an encompassing whole. On pain of conceptual 
confusion, it cannot be construed as independent of what it 
comprises. 

Some readers may object. In response to this last claim, that 
subject and object are part of the same world, they may argue 
that there is no “same world” —that worlds are inherentiy 
many. But that is not my present concern. Pluralism, which | 
will consider in a moment, is crucial, but it is irrelevant to the 
present point, in part because we are talking about a single in- 
stance of a person's (subject's) taking the world to be a certain 
way —e.g,, a single person's perceiving or thinking about a sin- 
gle object. There are not enough actors on stage for pluralism to 
get into the picture. 

More relevant is the following complaint: that the indepen- 
dence claim was intended to be more focused. It was never 


17This is an “elementary observation” only for realists, of course. But they 
are my present target. | am claiming that the independence formulation is 
too strong to adeguately represent the intuition or commitment of realists; 
it is a separate, and subseguent, guestion whether, once chat intuition is 
properly expressed, it then carries any weight with, say, skeptics or idealists. 
8And how gruesome. In trying to make sense of a claim that a is indepen- 
dent of b, one automaticaliy imagines a situation in which b is separated 
from a—even ifb is normallya part of a. 


claimed, such an objector will insist, that the world as a whole be 
independent of the subject; rather, the reguisite intuition is only 
that there exist pieces of the world, distinct from the experienc- 
ing subject, that enjoy an independent existence—pieces such 
as the tree outside the window, or the table in the room across 
the hall, pieces such as the referent or object of the person's in- 
tentional state. The “independence” construal of realism, the 
critic might suggest, should be read asa condition that holds be- 
tween two parts of the world— subject and objece—not as a 
condition between one part of the world, subject, and the en- 
compassing world as a whole. 

But the “piecemeal” suggestion fails, for a spate of important 
reasons. First, it is absolutely not innocent to change the topic in 
this way. The intuitive notion of realism, of the smalİ-'r” variety, 
really is a single thesis about the world in genera —a thesis 
about the world as an entirety. There is no reason to suppose, 
and good reason not to suppose, that it is a schema for an in- 
definite number of specific claims about the world's multiplici- 
tous ingredients. For one thing, the resulting set of piecemeal 
independence claims is too wimpy to be the basis of a com- 
prehensive metaphysics. Realism was supposed to be a strong 
enough doctrine to serve as a backdrop against which to develop 
an understanding of individual objects; if one needs to have the 
objects (i.e., the pieces) separated out in order to state it, the 
proposal collapses in circularity (to say nothing of massively vio- 
lating the irreduction mandate). Moreover, to turn to an episte- 
mic consideration, a subject can legitimately be said to have an 
objective conception of an existing object /454 in case they recog- 
nize, understand, or takeitto bepartofthatunifyingentirety. That 
is what it is to be “real”: to be part of the encompassing whole, 
to take a place alongside, and thus potentially to interact with, 
everything else that there is— including, not least, with the sub- 
ject. And a metaphysical position on realism should at a mini- 
mum be strong enough to support its counterpart epistemic 
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position on objectivity. If objectivity is going to make reference 
to a unifying entirety, a proper analysis of realism should em- 
brace that entirety explicitiy. 

A piecemeal independence schema, to put the same point 
more ontologicalIy, would be unable to explain how it is that 
everything stands in an infinite number of relations with every- 
thing else— including, crucialiy, how it is that objects resist or 
fight back against subjects, a kind of spat or contention neces- 
sary for an object to be real, as well as for a subject to be right 
or wrong. Nor is it possible to avoid this last conclusion— 
that everything potentially interacts with everything else—by 
invoking the potential incommensurability of conceptual 
schemes or world views. Once again, pluralism is not an answer 
here. Just because you and use alien concepts to understand the 
world does not mean that my car bomb won't rain on your 
parade. 

Finally, it is not clear that the piecemeal interpretation of («he 
independence formulation of) realism is even true. Social con- 
structionists will not think it is true, of course, arguing that how 
the world is, as well as how we take it to be, is partially deter- 
mined by our collective social or historical or cultural practices. 
Butitis unclear that realists should accept it, either. Consider ta- 
bles. The problem is not just that tables are almost certainly in- 
dividuated functionally, where we as subjects figure in the 
establishment of the social practices in terms of which they are 
functionaliy individuated. A defender of (again, the indepen- 
dence formulation of) realism might accept that, but try to 
duck such epistemic or classificatory involvement by saying that 
“that which we take to be a table” exists independentiy of our so 
taking it, even if our taking it as a table depends in part on us 
(because of those constitutive social practices that are implicated 
in its function). But that does not work, cither. “That which we 
take to be a table” does not existindependent of us for thealmost 
pedantically simple fact that 42/2: are #hings that we build. 


The problem is that artifacıs, to broaden the case a bit, are by 
definition products of human labor; there is no way to claim 
that they exist independentiy of us. And artifacıs, gua objects, 
are not exactly outr&. On the contrary, they are among the most 
paradigmatic objects of all —at worst taking second place to 
such high-level biological entities as people and animals. Re- 
move the animals, artifacts, and perhaps the trees, and just try to 
individuate what remains: infinitely variegated but not very 
ceanly divided rock outcroppings, muskeg, bramble patches, 
cloud formations, lichen, and the rest.!9 Nor does it help the 
cause, when the issue of artifacts is raised, to retreat to putatively 
more “natural” objects, such as the polar ice cap, or the atomic 
structure of gold, which at least arguabiy have some sort of exis- 
tence independent of our so taking them. Even if one could de- 
fend an independence construal of realism on these or other 
similar examples (by ignoring global warming, in the case of the 
ice cap), to do so would weaken the claim beyond recognition. 
A metaphysical doctrine that did not apply to pen and paper 
would not be worth the writing down. 

In sum, independence of subject and world is somewhere be- 
tween incoherent and too strong.” Similar considerations mili- 
tate against the other most familiar characterization of realism: 
the idea that there is a world “out there”—i.e., that realism isa 
claim about the existence of an external world, and thus that a 
subjects developing an objective commitmenit to realism has to 
do with their building up a conception of, or otherwise being 
engaged with, the existence of a world taken as external. This 
fails because of the ultimate incoherence of the idea that the 
world as a whole—and again it is the world as a whole we are 
talking about—is external to anything. Or else, to put the same 


19Öne way to understand this book is as the metaphysics of a northerner— 
and as such much more aimed at rock than at rocks. 

>'The view I will eventually develop will mandate partial independence of 
subject and objeci (not partial independence of subject and world; that 1 


will still hold as incoherent). 101 
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pointa different way, it fails because of the existential difficulties 
itimposes on whatever it is that the world is thought to be exter- 
nal 40. Not only is the “internal” world of a subject as real as any- 
thing else, but developing anything that could justifiabiy be 
called an objective conception of it—in introspection or reflec- 
ton, for example—is as much an achievement as developing a 
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conception ofan external reality. Possibly more so, in fact, since 
subject and object, being identical, inevitably end up tripping 
over cach other.?! So the internal world should neither be for- 
gotten about nor abandoned. Even if access to one$s self is in 
some sense privileged, because of the causal proximity of reflec- 
tive mind and reflected-upon mind, that does not mean that de- 
veloping a perspective on yourself, or secing yourself as part of 
the world, is anything like automatic (if it were, psychiatrists 
would be redundant). 

There is an important parallel between these last two charac- 
terizatlons—first, of a world independent of the subject, and 
second, of a world external to the subjece— that shows why both 
fail. As indicated in figure 3:4, the problem is that both char- 
acterizatilons take subject and world to be #wo—logically 
separated, according to the “independent of the subject” formu- 
lation; physically separated, according to the claim about an 
“external world.” But both dualities are false. There is nothing 


21'This fact, evident from psychoanalysis, is also a prime architectural con- 
cern in reflectve computer systems. See Smith (1984). 


for the world to be separate from, logicaliy, physicaliy, meta- 
physicaliy, or in any other way. And there is no way for us sub- 
jects to be separate from it either. That is what it is to be the 
world. The conclusion is actually very simple: the world, our 
world, is oze. 

And this oneness goes deep. Thus the world is not “one” in 
any ordinary sense of that word. It is not one, for example, in a 
sense in which it could have been two, or indecd in a sense in 
which cownting makes any sense at all. Nor is it one in the way in 
which a single object can be singled out and called one, in dis- 
tinction from a background; thus in the next chapter I will deny 
that the world isan individual. Nor is it one in the sense of being 
unifled or homogenous: the world's local unutterable variety 
will play a significant role in the upcoming metaphysical pro- 
posal. What is meant, rather, is: (i) that the world is nowhere clo- 
ven wholly in two, neither between subject and object, nor 
between concrete and abstract, nor between empirical and logi- 
cal, nor between any two other kinds of things; and (üi) that 
there is nothing other than it. Maybe this is a technical enough 
meaning that I should capitalize it: and say that the world is 
One. On the other hand, if it turns out to be true that every 
word, in order to be meaningful, must carve out or identify a 
“figure” to be drawn into the foreground, and thereby distin- 
guished from a necessary backdrop or background or horizon, 
then it may follow that 70 word, capitalized or not, can denote 
or even convey the encompassing totality to which the realist is 
committed. We can still point at it indirectly, for example by 
saying that the world is complete. Or if “complete” connotes too 
much of a sense of closedness or finality, in the sense of being 
finished off or shut down or exhausted, then perhaps 'entire.” Or 
we could abandon common terms, or even abandon the idea 
that it can be referred to at all, even with the term “world,” and 
therefore avoid naming it. Or we could call it God, or Ayn Sof— 
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or more whimsicaliy, just 74e.22 No matter; vocabulary is not 
what matters. For one thing (this will surface later), the idea of 
this totality is in fact casier to grasp, internally and bodily, than 
to express in consensual language. For now I will leave it at this: 
that there is nothing in fact, or in logical possibility, or in meta- 
physical possibility, or accessible to the imagination, or in any 
other form, for the world to be dependent on, independent of, 
separated from, or external to. The world has no “other.” 


3 Application to subjects and objects 


Given this overarching view ofa single and entire encompassing 
reality, what can be said, more specifically, about the subjects 
and objects that inhabit it? 

In a sense, the rest of the book is an attempt to answer that 
guestion. Here I will simply identify seven constraints that this 
construal of realism places on subjects and objects—con- 
straints, as mentioned at the beginning of the chapter, to which 
the subseguent metaphysics will be held accountable. 
Symmetric Realism 
The most important fact about this conception of realism is its 
inherent symmetıy. As an overarching condition, that is, it is 
uniformiy applicable co the full intentional situation, including 
subject, object, and whatever relation binds them (including the 
full historical embedding context). Hence the phrase symmetri- 
cal realism. Of particular importance is the fact that it is not es- 
pecially oriented towards or relevant to the object side of this 
most famous of divides. Realism is no more a precondition on 


2“The' for three reasons: (i) because the reference is determinate, no matter 


how otherwise ineffable, because of its inexorable immanence; (ii) because 
what is referred to is referable-to in virtue of one's situation or context — 
being in and of it—so that it is appropriate to signal the indexicality of the 
determinate reference; and (iii) because the world cannot be 'the 4,” for any 
4, since 6s in such constructions invariabiy filter or place restrictions, and 
the whole point is to get at the world unfiltered and unrestricted. (C£. the 
commitment to not be grounded in o, for any o.) 


objectivity than a precondition on subjectivity; no more a con- 
dition on the realm of reference than a condition on the realm of 
sense or of subject or of sign. To think otherwise is to fail to take 
responsibility for what I claim to be the constructionists' funda- 
mental insight: that we, too, as subjects, are as much “here” as 
are the objects of our thoughts. 

It is fortunate that it works out in this symmetric way, too, 
because of what has already been said: that having one's meta- 
physical doctrine commit in advance to a division of the situa- 
tion into subjects and objects would cost too much. Where 
would that distinction have come from? Who would have paid 
for it? 

This is not to say that no subject/object distinction will ever 
be drawn. It will be, and crucialiy. Irreducüon, as I have already 
said, is not an injunction to block distinctions; its demand is 
simpiy that we own up to drawing them. So we can identify that 
as the first reguirement on a successful metaphysics: it must sup- 
ply resources with which to draw a distinction between subject 
and object. On the other hand subject and object will zever be 
viewed as independent; the arguments given above continue to 
hold. Rather, the separation between the two will be inherentiy 
partial. It is not just that the 707/075 of “subject and “object will 
be interdefined, which many would expect. As much could be 
said about the length and width of a rectangle: a width cannot be 
a width without a length's being a length; yet length and width 
remain, famously, independent, in at leastsome sense. The non- 
independence of subjecis and objects goes deeper. The actual 
distinction between subject and object, as phenomena on the 
ground— physical distinction, logical distinction, conceptual 
distincton, whatever sort of distinction it is— will be intrinsi- 
cally partial. Any successful metaphysics must provide resources 
for subject and object to be separated, in other words; but at the 
same time must never go so far as to wholly sever them. Like 
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neighboring sand dunes, their being two (as opposed to one, 
One, or Two!) can never be entirely assured, never be one hun- 
dred percent true. 

A Single Cup 

I said above that the notion of world is prior to the subject/ob- 
ject distinction, and that the metaphysics must provide re- 
sources for that distinction to be drawn within the world. But of 
course the subject/objeci divide is not special in this way; every 
distinction must be wrested from the same metaphysical flux. 
We can label this as the second reguirement: everything, in- 
cluding physical objects, human societies, truth, beauty, reason, 
and mathematics—i.e., both might and right—are to be drunk 
from this one same cup. To assume, just because they are (alleg- 
ediy) abstract, that any of these latter notions escapes the world's 
confines, is, curiously enough, to commit oneself to an untena- 
biy physical view of the world. It is doubly reductionist: physi- 
cally reductionist with regards to the world itself, because of an 
advance prejudice as to what sorts of things the world does (and 
does not) contain; and ideologically reductionist with respect to 
the paraphernalia of extra-world notions, such as mathematical 
entities, types, laws, and the like (including the laws that govern 
the physical world), to which the metaphysician or ontologist or 
scientist or God is thought to have free access, on a privileged 
side channel, immune from theoretical scrutiny. 

Objectivity 

Realism's encompassing wholeness will limit the possible extent 
of intentional achievement— basically because there is no way 
to “step outside” reality in order to see it entire. Realism-with-a- 
small-'r, that is, spells defeat for Objectivity: the mythological 
idea that there is an attainable or coherent form of knowledge 
that is independent of any bias, interest, position, perspective, 
or other fact of subjective particularity. Given that subjecis in- 
habit the world, which 1 have already said, and is anyway im- 
plied by the world's totality, and given also that subjects develop 


perspectives on things in virtue of “looking out” at those things 
from a vantage point, which | have not yet said, but will say, and 
also follows from the fact that they inhabit the world, it will 
rather directly follow that there is no position from which the 
whole is visible. It has not yet been argued, in other words, but 
will be argued, that the totality of the world is by itself enough 
to impiy that there is no such thingas a “from nowhere” perspec- 
tive or universal viewpoint. Making sense of the fact that the 
perspectival character of knowledge is never entirely eliminable 
is realism's third reguirement. 

objectivity 

If Objectivity is doomed, which is hardiy a surprise, what about 
objectivity— objectivity with a smal!-'o*? Does the incoherence 
of the idea ofa view from nowhere, and a concomitant commit- 
ment to view knowledge as inexorably situated, located, embod- 
ied, perspectival, contested, and so for.h—do these things 
undermine the possibility of any notion of objectivity at all? Ie is 
extremely important that the answer to this guestion is 70. This 
can be taken as the fourth reguirement. It is essential, that is, 
that the eventual metaphysical story retain, or perhaps regain, 
some form of “successor objectivity.” For all sorts of reasons, 
ranging from a desire not to relinguish the English language to 
predecessor science or metaphysics, to a need to guard against 
the ravages of a bankrupt, vapid, “anything goes” kind of relativ- 
ism, to a desire to hold onto what is best about the humility or 
deference of the empirical method, it is essential to retain an ap- 
propriately sensitive but appropriately robust species of objec- 
tivity as alived and livable option. 

Lots of challenges will have to be addressed en route to such a 
notion, including basic issues about the range of its application, 
including whether, for example, as is often thought, objectivity 
should be viewed as a (valorous) property of propositional repre- 
sentation in language and thought, or whether it should be ex- 
tended to cover full-bodied social and historical activity—i.e., 
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ultimately construed as a way of #vingright, rather than merelya 
way of speaking truthfully. The relation between objectivity and 
objects will similarly have to be clarified, as well as what it is to 
have an objective conception of the world. 

Perhaps the toughest challenge to a notion of objectivity, 
however—or perhaps the toughest context in which to develop 
such a sense— involves the guestion of pluralism. To put it more 
specificaliy, one of the most difficult challenges a metaphysical 
theory must face is how to do justice to what is right about plu- 
ralist intuitions, cultural sensitivity, and infinite variability, on 
the one hand, while at the same time retaining an appropriately 
rigorous notion of virtue or standards or worth, on the other. Es- 
pecially in these late-twentieth-century times, either without 
the other is by now too easy: univocal or monist truth, on the 
one hand; or laissez-faire “Um OK; you're OK” pluralism, on the 
other. As history has repeatediy shown, both one-sided variants 
are politically dangerous as well: univocal truth being a recipe 
for cultural imperialism and blindness to alternative voices; 
laissez-faire pluralism, a way of defusing the seriousness of any 
discourse whatsoever. 

The challenge is to combine virtue and pluralism in a single 
coherent vision. Honoring this duality is what tests the mettle of 
a theory of the real. 

Pluralism İ 

By pluralism, in the sense that I embrace, I mean something con- 
stantly lived and multiply textured: a dynamic, day-by-day, in- 
the-rough, wrestling and struggeling with the /£ of one's con- 
cepts and actions and thoughts into the world surrounding 
them—fit with the rest of one's beliefs and hopes and desires, ft 
with the ideas and desires of one's fellows, fit with one's commu- 
nity and history—and by no means least, fit with the subject 
matters they are about. 

'Thus the picture | have in mind views pluralism as active, po- 
litical, violent, and feisty—a kind of negotiated plasticity (but 


not indeterminacy) of reference that can affect the meaning of 
words from the beginning to end of a single utterance, and that 
is not even close to being stable across a whole culture. Perhaps 
its most enduring guality is of /ocafi£y: justice to the particular, 
the specific, the located. As such, it differs from another view 
sometimes associated with the same name— something I will 
call “pluralism-in-the-large,” and might have even called Plural- 
ism, since in some guarters it verges on received mythology. By 
pluralism-in-the-large, in particular, I refer to a position that 
admits that, yes, sure enough, the words or concepts of a given 
people or society are not absolute or God-given, but that none- 
theless maintains that they are relatively stable across some iden- 
tifiable (and expensive) unit of analysis: stable across a populace, 
say, or across a culture, or across a given historical period. 

The major theoretical difference between the two positions 
(for a political difference see the sidebar on page 112) is that plu- 
ralism as | mean it—pluralism-in-the-small —is a phenome- 
non that must be deal? with at the center, whereas pluralism-in- 
the-İarge, although it admits pluralism to be #rxe at the center, 
claims that it only needs to be deal with at the edges.23 And that 
conclusion 1 believe is false. On the contrary, that pluralism be 
dealt with at the center can be identified as our fifth realist re- 
guirement. 

Thefollowing will thus be a conseguence of the metaphysical 
story to be told: not only (i) that all intentional processes—dis- 
course, thinking, computation, conversation, etc. —are located 
and embodied and perspectival, but also (ii) that their located, 


>Pluralism-in-the-large admits that language, discourse, thoughts, etc., 
are culturaliy relative at the center; that comes with the territory. But since 
it typicaliy assumes (i) that conceptual systems are approximately uniform, 
across the population under study, and (ii) that one is studying this popula- 
tion ##om be inside, it does not need to do more than admit ir. It does not 
change the work, in other words; it just changes one's stance towards it. 
Whereas what | am arguing for will change the way we do business, materi- 
ally change the way we theorists conduct our affairs. 
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embodied, perspectival, pluralist aspect is dynamic and every- 
where potentially unstable;2* and also (iii) that it is in the intrin- 
siç nature of language, thinking, concepts, etc., that they are 
designed to wrestle with these dynamic and unstable features of 
intentional life. The sorts of constitutive regularity that, ac- 
cording to the picture | will paint, undergird thought, represen- 
tation, conversation, and the like, involve essential strategies for 
adjusting and negotiating and enforcing and ripping apart and 
otherwise siruggling with the fit of one's conceptual system to 
the in-part differentiy conceptualized, and in-part unconceptu- 
alized, world. 

The wrastling is not optional, in other words. Nor is it an 
inevitable but unfortunate complication. Struggling in and 
around and with and through and underneath concepts is the 
very essence of intentionality. 

Directedness 
What then of the other half of the critical duality: pluralism's 
partner, the notion of virtue or worth? 

Note, for starters, that I have several times claimed that real- 
ism's most important conseguence is the deference or respect it 
engenders in us for the “wider world” — or at least the deference 
or respect that underlies a living commitmenit to it. But so far 
that has just been extra-theoretical motivation for embracing a 
realist position. Nothing has yet been said about how realism 
itself, the symmetrical encompassing entirety, causes or con- 
strains or catalyses such deference. İt is not enough for a meta- 
physical account to 5e realist, in other words; it must also exp/zin 
realism, in the sense of showing how, why, and what it is for an 


İt cannot be everywhere unstable all at once, of course— or everything 
would be chaos. Nothing in what | am saying denies that a great deal of 
what we do and talk about and collaborate on is relatively stable most of the 
time. I would only deny: (i) that any of ir need ever be perfectiy stable; (ii) 
that all of it ever be even roughiy stable; and (iii) that any of it be immune 
from variation or risk. This makes clear what should anyway be evident: 
that this dynamic conception of pluralism is closely related to irreduction. 


Realism 


intentional agent to have a world-directed commitment. This is 
the sixth reguirement. 

Weorld-directedness takes many forms. The version we are 
most theoretically familiar with is semantic directedness— the 
fact, famous since Brentano,2 that subjects (their experiences, 
representations, documents, intentions, thoughts, etc.) point or 
are directed towards the transcendent-but-immanent world 
that surrounds them. A symmetricalIy realist account per se sup- 
plies two of the reguisite ingredients in this pointing; (i) the fact 
that subjects are 57 an enveloping world, which gives them a 
place to point from; and (ii) the fact that they are made of that 
same enveloping world, which gives them the wherewithal to 
point wi?h. What a theory of intentionality needs to add is the 
far-from-obvious third ingredient: (ili) a way for subjects to ori- 
ent #owards that enveloping world, the world of which they are 
constituted and in which they live. 

Many familiar milestones demarcate this road. The meta- 
physics will have to show that there is #ore to what is pointed at 
than the subject grasps, for example, in at least two senses: more 
to the world, in toto, than the particular fragment towards 
which the subject is directed (precursor of the notion of par?); 
and more to that fragment— more gualities it manifests, for ex- 
ample— than experience relates (precursor of the notion of 4s- 
peci). Tı will involve explaining what it is to point to fictional 
entities, and to entities that do not yet exist. It will need as well 
to recognize that the subject, that which points, and the object, 
that which is pointed at, can and often do part company, Beliefs 
are not always right; intended actions do not always succced; 
perception is not always veridical. This potential for “coming 
apart” is very basic, underwriting not only the possibility for er- 
ror, but the very possibility of entertaining a hypothetical. And 
it is not a painless separation, a casual no-fault divorce. When 


2 Orarleast since Chisholm's misinterpretation of Brentano; see Chisholm 
(1957), pp. 168 #f., Franchi (forthcoming-a), McAlister (1974), and Dupuy 


(1994), p. 105. 111 
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Politics of pluralism-in-the-large 

My ultimate disagreement with the large-scale reading of pluralism stems, 
naturaliy enough, from my belief that it is false. The metaphysical system 
developed in this book implies that it is false. Specifically, the view 1 argue 
for contradicts its major tenet: that it is harmless to view conceptual 
schemes as constant across even smalİ groups. At the same time, however, 
it is hard to ignore the fact that pluralism-in-the-large is politically dis- 
tressing. 

To see why, note first that pluralism-in-the-İarge lets theoreticians off 
lighely, by allowing them to pledge allegiance to a degree of cultural sensi- 
tivity, but at the same time to view that sensitivity, as it were, as extra- 
theoretical —i.e., as if cultural or situational dependence were an inde- 
pendent parameter, to be set once for a given language or people or period 
of history, but then thereafter ignored. Furthermore, although one is sup- 
posed to imagine this parameter being set, no one can say anything more 
specific chan chat, such as what it would be set £o, because the reguisite 
thing to say is reguired, by the view's own commitments, to be metaphysi- 
caliy ineffable. If your culture is different from mine, I can say that we are 
incommensurable, but I can say nothing more, nor can | learn anything 
from you, nor can | interpret my scheme for you, or anything else. İn spite 
of its protestations, pluralism-in-the-large does not reguire a theoretical 
commitment to make diversity a central metaphysical focus. 

But the real problem is not with its theoretical conseguenceş; it is in the 
image of what it would be to live by such an account. Nor is it clear that 
Putnam's internal realism escapes this danger: his picture of truth 


subject and object part company, #he object wins. This merciless 
insight is what underlies the empirical method. 

AlI these things will need to be explored. What is important 
here is to recognize that the fundamentaliy asymmetrical and 
potentially separated world-directedness is much deeper than 
just semantic. Subject really is /2ss; world, #xx0xe—as much in 
terms of potency and worth as in terms of content or substance. 
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relative to, and therefore only assayable from within, a governing language 
community, seems to exhibit this unsettling, black-and-white character. 
It is too easy to imagine its being interpreted by a privileged “conceptual” 
elite (i.e., the members of whatever governing social unit is in power, pre- 
sumed to share a conceptual or at least linguistic scheme) as implying that 
they can assess the truth of'an internally articulated proposition s/mplici- 
ter, without challenge to their own conceptual schemes, while simulta- 
neously banishing those who are not within their group— the culturaliy 
disadvantaged, as it were—to the other side of an metaphysically un- 
bridgeable gulf of incomprehension.* Outsiders will intrinsicaliy be un- 
able to understand what is being said by people on the inside; and since no 
one on the inside will ever be able to understand the outsiders, they there- 
fore need not even try. 

It is dangerous to build into one's metaphysics such an unassailable 
strategy for being able to ignore external criticism and cultural diversity— 
especially since, as mentioned above, how it is to live bya claim will figure 
in the ultimate story to be told about “virtue” and objectivity. At least Re- 
alism and Objectivity had the merit of reguiring that culturally diverse 
voices be taken somewhat seriously, in the sense that the doctrine at least 
accorded them comprehensibility, even if its adherents (mistakenly) ar- 
gued that most or all alien views were false. Pluralism-in-the-large does 
not even extend to outsiders the respect of allowing them to be wrong. 


*Ie is a lirele unclear how one would know this; no clear test is provided for telling 
whether or not someone shares one's conceptual system. 


This indelible asymmetry, this risk of losing, this higher signifi- 
cance of the world, far transcends the merely semantic. Subjects, 
intentions, and the like are normatively subservient to that to- 
wards which they are directed. It will even turn out—in “the 
primordial case,” as it were— that the normative aspect of di- 
rectedness, which 1 earlier called deference and respect, and the 
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semantic directedness, normaliy thought of in terms of reference 
or 'aboutness,' are not originaliy different. 

This unification should come as no surprise. If for no other 
reason than irreduction, there had better be no distinction be- 
tween the natural and the normative in the metaphysician's ana- 
logue of the physicists first 10 seconds. Who knows? Perhaps 
the explanation of world-directedness, and the story of how it 
has come to manifest in semantic, normative, and other vari- 
eties, can take a lead from the way in which one unified physical 
force bifurcated into strong, weak, electromagnetic, etc., at the 
beginning of time. 

Objects 

Seventh, and finaliy, a metaphysical account must do justice to 
the widespread recognition that part of what it is for an object to 
be an objece—part of what it is for an object to be real, part of 
what it is for a subject to have an objective conception of an ob- 
jece—is for the object to 76sis? us: to fight, to be scrappy, to re- 
fuse to be wholly controlled. Except with this caveat: that the 
talk of resistance applies in general to everything in the world; it 
isnot the unigue province of objects. It is only in virtue of differ- 
ence or separation or otherness, after all, that we tear apart prop- 
erties or gualities: “mom” from woman in general, mass from 
weight, ethics from self-righteousness. It is a very general fact 
that only in virtue of difference and separation do we recognize 
the world as world. 

The particular emphasis on objects, therefore— including 
their mention in the book's tile—is in part a concession to the 
centrality they are accorded in the traditional (predecessor) 
metaphysical picture: the familiar picture of discrete objects and 
properties and relations, tied together with set-theoretic glue. I 
use the term “object reluctantly, because it figures so promi- 
nentiy in this classical story, the very story to which I am dedi- 
cated to constructing an alternative. On the other hand, this 
reluctance is perhaps temporary; there is no more reason to re- 


linguish the term “object to predecessor philosophy than there 
is to relinguish “objectivity.” So I will henceforth use 'Object for 
the set-theoretic consort of Properties and Relations, and con- 
tinue to give objects prominent billing—in part because they 
are common, in part because we are thick with intuitions about 
them, and in part because it will be possible, using them, to get 
at much more general characteristics of how we take the world 
to be. They also have the advantage of being, by and large, 
small, local, and urgent. There is a pragmatic immediacy to ob- 
jects, not theirs alone, that would be lost by unrealisticaliy rais- 
ing the topic to that of the structure of the world as a whole. 


Pace typography, this book should have been called “On the origin of 


objects.” 
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There isa sense in which everything so far has been preparatory. 
The introducton presented the project; chapter 1 described the 
computational background and supplied some examples; chap- 
ter 2 endorsed an overall methodological stance; and chapter 3 
laid down a set of operative metatheoretic and metaphysical re- 
guirements. We have done alot of work, but we have not yet be- 
gun to build. Nor are we guite ready to do so. We still need to see 
how these reguirements can all be met. 


Particularity and individuality 

In this chapter I turn to particularity and individuality— wo 
overarching metaphysical characteristics mentioned at the be- 
ginning of chapter 3 that are essential to our everyday concep- 
tion of ac least ordinary material objects. Both ideas, I will argue, 
come together when we conceive ofa stable and enduring thing, 
such as a table, an old notebook, or a favorite bristlecone pine. 
Both are involved, too, in the useful motto that an object is 
something on which one can have a perspective. It is helpful to sep- 
arate them, however, not only because they have different con- 
ceptual structures, but also because, as I will argue, they stem 
from different sources. 

Particularity 

By particularity, first, I mean simply that our everyday notion of 
an objece— the base case, on which any more abstract versions 
rest—is of a located patch of metaphysical flux. By 'particular,” 
that is, I mean something like '“occurrent': something that is lo- 
cated or that happens, something that is embodied, something 
for which there is a Steinian “there there.” 'The intent is to cap- 
ture a root (and rooted) sense of inexorable specificity, as when 
we talk abouta particular person or particular reason or particular 
insight, or refer to the particular circumstances surrounding an 
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accident, say, or a decision. This is also the sense we get at when 
we say “in particular,” as for example in “Let's not worry about 
our general hiring policy; let's talk about Isaac's situation in par- 
ticular.” Throughout, the emphasis is on the located, the spe- 
cific, the singular —as opposed to (sometimes even in deflance 
of) the generic or universal, 

Just what particularity comes to depends on how one under- 
stands the rest of the metaphysical picture. If one is a physicalist, 
which most people are atleastin part, particularity will ata min- 
imum hold of anything that occupies or has any claim on space- 
time. If one is a physicalist, that is, a possible alternative for 'par- 
ticular might be 'concrete.” Certainly the implication goes one 
way: physicalist and non-physicalist alike can agree that every- 
thing that is concrete is particular. But since, as already indi- 
cated, I do not want to give the physical inappropriate pride of 
place,! Ido not want to assert the opposite—at least not in ad- 
vance, andalso notlater on. Sol will use the term 'particular' ina 
broad sense, to include phenomena whose concreteness rational 
people might reasonabiy doubt: events, such as the start of the 
Olympics or the knock at the door, and processes, such as Joan- 
nas writing or Isaacs tenure fight, as well as such arguabiy 
ephemeral phenomena as Leigh's curiosity last night, the col- 
lapse of Cold War diplomacy, and the burgeoning interest in the 
information superhighway. More contentiously, perhaps, but 
no less importanıly, thoughts and ideas will be taken as particu- 
lar as well: her thoughts about how to build a dock, his ideas 
about what counts as messy, your dreams about vacation (not 
her thoughts in the sense that someone else might have those 
same thoughts, but her instantiated, lived thoughts, those 
“thinkings” she had on Wednesday afternoon). Indeed, just 
about the only things that are not particular, and they only 
arguabiy, are universals, generics, and (if there are any) pure ab- 


"The physical undeniabiy deserves appropriate place; less clear is the pride. 


See $1 of chapter 11, and the sidebar on pp. 320—21. 
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stractions— the type canoe, for example; the number 4; the ab- 
stract property of being chartreuse. 

In sum, I mean by particularity to get at approximately what 
philosophers would say distinguishes so-called “bare particu- 
lars,” or just particulars in general, from such putatively non- 
particular entities as types or universals. And yet, as I will argue 
ina moment, there is more to the traditional notion of a (bare) 
particular than its manifestation of the more abstract character | 
am calling particularity. 
individuality 
By individuality, on the other hand, I mean whatever it is about 
an entity that supports the notion of individuation criteria— 
something that makes “object a count noun, something that 
makes objects discrete. Somehow or other, an individual object 
is taken to be something of coherent unity, separated out from a 
background, in the familiar “figure-ground” fashion. Think of 
reaching into a wet vat and pulling out a handful of clay, watch- 
ingit break off from the mass of clay that is left behind, and fash- 
ioningit into a unitary whole, patting the sides, neatening it up, 
knocking messy bits off into the vat, and forming a stable /#ing, 
something that can be put on a table and admired. To take 
something to be an individual object, or to make something into 
an individual, or however one likes to put it, is to do something 
similar. /ndividuality is what allows one to say of one object that it 
is one; or of two, #hat they are two. Thatis not to say that individu- 
als are One, in the sense used in the last chapter. On the con- 
trary, individuals are exactly what do have all of the properties of 
ordinary “oneness” lacked by the world as a whole. 

Etymologicaliy, individual means indivisible: not to be di- 
vided. That should not be taken as implying that individuals 
cannot be chopped up at all —as if they were metaphysically 
pointillist. Rather, it is to imply that, guz individuals, they have 
an overali integrity or unity that is liable to be violated by taking 
them apart. Because they are discrete, in other words, individu- 
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als support a notion of half, as weli as of ewo.2 Unlike water, if 
you put individual and individual together, you get two individ- 
uals, not just more. By the same token, if you take an individual 
apart, you get parts or fragments, not just less. 

It must be said, however, that the term 'particular” has similar 
etymological associations, of “particulateness,” which 1 explic- 
itly want to block. Particulateness, that is, is something | am not 
associating with particularity, but rather with individuality. In 
fact that is the whole point, really: to separate the sense of the 
very specific or local or “peculiar,” to be associated with particu- 
larity, from the guite different sense of being discrete or chopped 
up into distinct units or wholes, to be associated with individu- 
ality. Thus the toys strewn around on the lawn outside, as | 
write, have both properties: they are particular individual; 
whereas the water lapping on the rocks far below them remains 
particular— even exguisitely so—without thereby reguiring 
any such “division” into discrete individual parts. 

Whereas the most intuitively accessible individuals are mate- 
rial objects— toys, chairs and tables, people, and the like—I 
will also countenance abstract objects such as types, properties, 
and relations as first-class individuals. In doing semantics, for 
example, we talk about the successor function, the arithmetic re- 
lation of divisibility, the move type “pawn-to-king-4.” These 


2Given this, the fact that you can have two lumps of clay, but not (at least 
not so easily) half a lump of clay, would seem to undermine a lump of clay's 
grip on individuality. But that is not so clear. Given a particular lump of 
clay, there is no difficuley in having half of #4a£ lump. So particular lumps 
of clay seem to be in good shape, gua individuals. The problem is rather at 
the level of the type: since half of any lump, because of the nature of clay, is 
itself also a whole lump, it is odd, in the absence of any compelling reason, 
to call something half a lump. On the other hand it is easy to construct cir- 
cumstances in which one would naturaliy do just thac— for example, if one 
were (contextually) working with a specific size of lump. If an assistant has 
regulariy been handing lumps of mortar to a bricklayer, it would make per- 
fect sense for the bricklayer to say, at the end of arow, “I think we can finish 
this out with just half a lump.” 
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sorts of entity, along with the 1957 T-bird (in the sense of being 
the most beautiful car Ford ever designed), to say nothing of 
Frege's “concept horse,” are by my lights legitimate individuals. 
They certainİy stake a far higher claim to indivisibility than does 
anything concrete. 
Sameness and difference 
Individuality rests on background notions of sameness and dif- 
ference. The structure of this sameness and difference is of the 
utmost importance. lt will be asked to underwrite a calculus — 
a “story about the one and the many” — that will occupy center 
stage later on. The point is actualiy very simple. In order to be 
distinguished from a background, a given (individual) object 
must be viewed as different from that background: gualitative 
difference, difference in the sense of being differentiable. In or- 
der to be distinguished from other objects of the same type, an 
individual must similariy be viewed as different from them: 
guantitative difference, difference in the sense of being distinct. 
Moreover, these two (gualitatively) different senses of difference 
are undergirded by a more fundamental and unifled sense of 
metaphysical difference overal!.3 Thus a cloud is different from 
the sky; and the keyboard I am now typing on is different from 
the monitor, different from the mouse, different from another 
keyboard, of the same make and model, that sits broken behind 
me on a shelf. And such difference is not hard to find; it isno 
metaphysical rarity. Difference is endemic. 

By the same token, however, in order for an individual to be 


*The claim that differentiability and distinctness are distinct notions— 
i.e., that gualitative and guantitative differences are gualitatively differ- 
ent—is what I will call a p0s4-onto/ogical claim: something that reguires a 
prior identification of (individual) objects in order to be made out. lt is a 
distinction that can only be made after metaphysics is done; it cannot be 
used asa basis for the metaphysics itself. 1 also do not believe that the differ- 
ence between differentiability and distinctness is all that sharp. What is 
needed, anyway, is a metaphysically powerful enough notion of difference 
to use to register the objects in the first place. 
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taken as a unity, any internal variation in behavior or constitu- 
ton must be ignored, or at least contained, so that the whole can 
be treated as one thing —and in that sense the same. Thus the 
keyboard is the same individual object, whether or not the * key 
is held down, whether it is in my lap or resting on the desk, 
whether or not 1 spill coffee on it. Difference from without is es- 
sential to an individual's being an individual; difference wi?hin 
at least some difference within, must be ignored, temporarily set 
aside, viewed as a different “mode of being” for one and the same 
enduring entity. The internal difference that is caused by my 
thumb's striking the space bar does not violate the keyboard's 
logical integrity, its integrity as a spatio-temporally enduring in- 
dividual. 

This sameness across difference —sameness for difference to 
be difference of— shows that abstraction is intrinsicaliy impli- 
cated in the notion of an individual. It will also be reguired in 
order to support a notion of reidentifying the same object, at a 
different place or time. 

Note the striking similarity between the structure of same- 
ness and difference at the level of an individual object, and the 
analogous story of sameness and difference one level higher, hav- 
ing to do with different instances (tokens) of a common type. 
There is a sameness in common across all different instances of 
the species Maine Coon Cat, for example; that is exactly what it 
is to say that these animals are all of the same type. On the other 
hand there is also fundamental difference: your cat and my cat 
are different cats— different particular cats, as we say — even if 
they are of the same species. So a story about the constitution of 
individuals should be expected to have something in common 
with, even if in other ways it is different from, the analogous 
story about the constitution of types. İt was partiy in order 
to demonstrate the similarity of these two structuring devices, 
and at the same time to guestion their ultimate adeguacy— 
i.e., to challenge the (formal) neatness of the traditional charac- 
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terization of Tokens/Instances and Types— that some of the 
“fan-out” examples in chapter 1 were presented. If difference is 
metaphysicaliy endemic, then structured sameness, dynamic 
patterns of fan-out and fan-in, is concomitantly endemic to on- 
tology. 


(a ) Tradilional 


FİGURE 4-1 
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to be essentially synonymous with “object or “entity —i.e., as 
denoting the most general class, of which particulars are taken to 
be an important, or even the paradigmatic, species. 

The picture | am arguing for, in contrast, is better dia- 
grammedin part (b) of the figure. The overlapping but symmet- 
rical structure is intended to reflect the fact that particularity 
and individuality, as I am using the terms, are conceptualİy or- 
thogonal. This can be seen by observing that they occur differ- 
entialiy, or at least potentially occur differentialIy.* 
Particularity without individuality 
As an example of particularity without individuality, consider 
Strawson's analysis of the reference or content of what he calis 
feature-placing sentences, such as “it is fogey” or “it is raining.”5 
In saying such a thing, Strawson says, we commit ourselves to 
the existence—“on the ground,” as it were, in the world's 
trenches— of some amount of exemplification of what Straw- 
son calis a f#aiwre, but without any concomitant commitment 
to discrete objects. If it rains, and, noticing that facı, you say, 
“Tes raining” —something simpler than, but similar to, a kind of 
ostensive “Raining! here! now!” —then what you are saying is 
that the feature of “raining” is being exemplifled, around here 
and about now. You do so, however, without identifying or indi- 
viduating any object or individual of which that feature or gual- 
ity holds. “W7a£5 raining?” is not a sensible guestion to ask. It 
cannot be answered, indeed it has no answer, because the 'it in 
“Tes raining” does not refer. In this construction, to say the same 
thingin a different way, rain is nota property. It is nota property 
because it is not being predicated of any (individual) object. 

To be careful in the saying, I will follow Strawson in using the 
word feature for the sorts of thing, like rain, that in this way do 
not reguire individual objects for their exemplification, and 
“property, in contrast, for the more familiar notion of some- 


“In setting things out this way 1 take a lead from Strawson (1959) — though 
he himself does not go this far. 
SA construct that linguists call the “weather “iv. 
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thing that does reguire an object. Thus ifl say that it is raining, 
I use the word 'raining) to signify a featwre, a feature that, in 
making my utterance, | p/ace here and now around me (or, per- 
haps—I do not want to take a stand on this just yec— that is so 
placed by the weather gods). If, in reply, you say that you will 
therefore bring your green umbrella, you thereby use the word 
"green and, perhaps, the word “umbrella,” to signify properties, 
properties that 0/2 of the umbrella that you bring along. So the 
term “property is reserved, at least informaliy, for gualities or 
ways of being or types that do reguire objects for their exempli- 
fication; the term “feature,” for things that do not. Features, on 
this analysis, are thus in some metaphysical sense simpler than 
properties—and perhaps, though it is less clear on what metric, 
more basic as well.8 

Itisnot features themselves that exhibit particularity without 
individuality. Rarher, what is particular but not individual is the 
metaphysical patch or disturbance or stuff in the world that war- 
rants the feature placement. Thus suppose that last night you 
drove for three long hours through the rain. There is no denying 
that the rain you drove through was concrete (and thus particu- 
lar). Suppose, however, that, while staring out the windshield, 
you thought “it's too bad that it is raining” — thereby engaging 
in an intentional act of feature placing. The feature that you 
“placed” remains somehow universal or abstract (whatever sort 
of thing a feature is, and however it is abstract). What is 
particular-but-not-individual, in the described situation, is at 
towards which your feature-placing was directed. Or so at least we 


6 This characterization implies that objects and properties are in some logi- 
cal sense interdependent: to be an object is to be something that a property 
can be predicated of; to be an object (i.e., an individual, in my scheme) is 
to be something of which a property can be predicated. Ontologicaliy, 
however, rather than logically, objects and properties are thoughı to be at 
least relatively #xdependent, in the sense that any property can coherentiy 
be predicated of any objece—what Evans calis a “generality constraint” 
(1982, pp. 100-105). See $1 of chapter 9. 
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theorists or observers would say, although to do so is distracting, 
in a way, because it is so tempting for us, from our different theo- 
retical position, simply to call that towards which your feature- 
placing is directed “the rain.” But nothing follows from that; all 
it means, to echo the introduction's discussion about conceptual 
clash between theorist and subject matter, is that we theorists 
have individuated the rain, not that you have. Still, one can try 
to put the same point more indirectiy, and simply say this: that 
utterances of feature-placing sentences share with utterances of 
predicative sentences the property of being true or false. It is 
what makes a (particular) act of feature-placing true that is par- 
ticular but not individual. 

Although the feature/property distinction will come up 
again later, it was introduced here primarily in order to motivate 
the more important (for present purposes) distinction between 
particularity and individuality. Before returning to that main 
topic, however, I should add that it would be a mistake, espe- 
cially in light of our overall project, to cast the feature-property 
distinction in stone. İt is not just that I do not want to do so at 
this early stage, because that would be too expensive. The more 
serious problem is that doing so would only necessitate a trou- 
blesome later retreat. The problem is easy enough to see. Every- 
thing that was just said about the distinction between features 
and properties was really a discussion about the distinction be- 
tween features and Properties—i.e., between things that do and 
do not reguire (mythologized) Objects for their exemplifica- 
tion, rather than, as I have been putting it, between things that 
do anddo not reguire individual: for their exemplification. The 
problem is that we are not yet clear enough—and it is also not 
obvious that it will ever be possible to be clear enough—to 
make the distincton between features and lowercase properties 
anything like absolute. Suppose after walking back to your 
Cairo hotel on an August afternoon you say, “It is hot.” By the 
lights of the foregoing discussion, this counts as feature-placing. 
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If, after you sit down for tea, the waiter says, “Be careful; the tea- 
pot is hot!” — that in contrast involves (i.e., is directed towards) 
the use of a property: the property of being hot, a property that 
holds of an individual tea-pot. But what if, instead, after pour- 
ing the cup of tea, they say, “Be careful; it's hot!” Is this feature- 
placing or predication? Or is it something halfway in between? 

Or suppose, to take another example, that in response to a 
woman saying, “İt is foggy” (feature-placing), a man agrees by 
replying, “Yes, I guess the fog has come in.” According to the 
present analysis, the second statement is nota perfect translation 
of the former. In virtue of saying “the fog,” it (or he) commits an 
additional act of individuation—something like an ontological 
analogue of semantic ascent. But what is the man referring to, 
and how does that relate to what the woman said? That is not so 
clear. One would be hard-pressed to say that the word “fog” is 
ambiguous, as between denoting a feature and denotinga prop- 
erty. Or suppose, even worse, that he were instead to reply, “Yes, 
its the same fog as yesterday.” In this case it is hard to say defi- 
nitely, one way or the other, whether he is referring to anything 
particular, individual or no, or whether instead he means some- 
thing like the same #ype of fog—or even, which seems intu- 
itively more plausible, if metaphysically more problematic, 
whether the difference between the two options (particular and 
type) is perhaps not so hard-and-fast. 

As any number of such examples show, things can (and will, 
and do) get messy— guite messy, very fast. That in itself is a fact 
to remember. That the distinction between features and proper- 
ties and objects is not sharp, on the other hand— that logic is 
messy, not just finger paint— will not ultimately be a problem, 
at İcast not for us. İt is more of a problem for Ontology than for 
ontology, since it is Objects, not objects, that have determinate 
boundary conditions; Logic, not logic, that reguires “clear and 
distince” boundaries between Properties and the Individuals 
they hold of. Just as in the desert a lack of determinate bound- 
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aries need not undermine the sand dunes' claim on plurality, so 
too there is no reason to suppose that a lack of precise boundary, 
or the existence of an intermediate grey area, need undermine 
the distinction between particularity and individuality. 
individuality without particularity 

Feature-placing was introduced to illustrate the possibility or at 
least coherence of particularity without individuality. What 
would it be to have the converse: individuality without particu- 
larity? Again, the answer depends on the underlying metaphys- 
ics. İt depends, that is, on whether one takes abstract entities, 
universals, and the like, to occur.7 But on at least the familiar 
stance that separates abstract entities from particulars, this one 
is casy, and in fact has already been answered. (Lowercase) ob- 
jects of the sort cited above—the type anger, the number 4, 
the 1957 T-Bird—would count as exactly non-particular indi- 
viduals. 

Higher-order individuatlon 

All I have argued, so far, is that it is possible to utter feature- 
placing sentences without committing any acis of individuation 
at the “base” or “particular” level (i.e., at what would tradition- 
aliy be called the “object” level —but of course that is not a 
phrasing | can use). In order to make such feature-placing 
claims, however, it appears that we must engage in some form of 
higher-order individuation of 4he features #hemselves. Thus in 
taking it to be foggy, but not raining, we commit ourselves to 
some kind of distinctüon—arguabiy an individual distinc- 
tton— between the feature fog and the feature rain. 

The nature of this distinction, however, is not yet clear. I is 
not obvious, that is, exacıly what kind of “unity and integrity” 
of the features themselves someone is committed to who utters 
a feature-placing sentence, or thinks a feature-placing thought. 
For that matter, it is egually unclear what kind of unity and in- 


7Ultra-intuitionists might be sympathetic to the view that occurrence is 
a prereguisite to all existence. Perhaps ultra-intuitionism is a claim that 
everything is particular. 
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tegrity of properties one is committed to in making an ordinary 
statement predicating a property of an individual. And murki- 
ness threatens. For consider the wide range of intonations in 
which the sentence “It's raining” can be uttered—from an em- 
phatic assertion about a torrential downpour, to a hesitant com- 
ment as a shower shades off to a drizzle. What kind of unity, and 
what kind of boundaries, inhere in the feature of rain, across 
these utterances? İs it the same feature, in both cases, more and 
less strongiy exemplified? Or should the situations be analyzed, 
apparentİy conversely, as cases of egual-strength exemplification 
of a varying feature (with the property-level variation signified 
by the utterance's intonation)? Or is there no variation, in either 
feature or exemplification; but rather a higher-order strength 
property, superimposed by the intonation? But if so, then where 
is the edge of the rain? When does it stop being rain, and start 
being drizzle? 

God only knows. This is not an issue | am yet ready to an- 
swer; we lack anything like adeguate tools. But neither fact 
should be allowed to hide the guestion's centrality. The order of 
phenomena at the level of properties and types is a recalcitrant 
but essential topic— one that any eventual metaphysical recon- 
struction will have to address. Ic is also, just to give a hint of what 
is to come, the place where letting go of uppercase assumptions 
will have the most profound conseguences. 


individuality and identity 

Return, then, to particularity and individuality, the main topic 
on the table. These two notions will play an important role in 
the metaphysical reconstruction, starting in the next chapter. In 
order to see how that goes, it is important to distinguish the sec- 
ond of these, individuality, from the notion of identity. Or 
rather, to be more accurate, it is important to distinguish 'indi- 
viduality,” identity, and İIdentity.” There is a three-way thicket 


to untangle. 
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Consider Identity, first. It is traditional in philosophy to take 
Identity to be a property, for any individual, of “being that indi- 
vidual.” Formally, one could make this specific by taking Iden- 
tity to be a family of properties, one per individual in the 
universe, such that each individual's identity property is just 
that unigue property that holds of it and of no other. İt is more 
convenient, however, to take Identity to be a single binary rela- 
ton “between one thing,” as it were—i.e., that two-place re- 
lation that each (particular) individual stands in with, and only 
with, itself. 

From a metaphysical point of view, a number of things are 
striking about this notion. Foremost is its adherence to a sharp 
individual/property distinction. As with any property or rela- 
tion, it makes essential (logical) reference to individuals; with- 
out them, it would not get any purchase. In spite of taking 
individuals to be essential, however, it is not otherwise commit- 
ted to essentialism. Even on the family of properties proposal, 
the identity property of an individual would simply be the prop- 
erty of being the individual in guestion, not the essential prop- 
erty in virtue of which this individual is the individual that it 
is, even if there were such an essence. Suppose, as some have 
thought, that it is essential to any given person that they be the 
child of their actual parents. Even so, Chelsea's identity property 
would be the property of being Chelsea; it would not involve 
Bill or Hillary, their modal importance notwithstanding.? 

Identity is thus thoroughly extensional; it is not traditionaliy 
assumed to be a property with much of a Fregean “sense” or 
other intensional content. lt is also a yes/no affair: cither the 
saucepan on the stove is the one they borrowed last week, or it 


“This argument reguires that properties be individuated more fine- 
grainediy than by considerations of what is essential. But that 1 take it is 
both intuitive and standard. Or at least it is for necessity. Many people 
would argue that the property of being the sum of 2 and 2 is different from 
the property of being the positive sguare root of 16, even if it is necessary 
that the two properties hold of one and the same individual. 
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is not the one they borrowed. But if any features or substantial 
properties of the saucepan should be relevant to the guestion— 
notjust relevanı to determining whether it is the same saucepan, 
which is an epistemic issue of identification (not, I would claim, 
at İeast not in the first instance, an issue of Identity or individu- 
ality), but metaphysically relevant to whether it actually is or is 
not the same saucepan— then those properties must be some- 
thing other than the saucepan's Identity property. Identity, to re- 
peat, is simpliy the property of being the individual in guestion; 
itisnota feature or property relevant to whetherit is the individ- 
ual in guestion. 

Given this picture, the traditional notion of Identity can be 
glossed asa notion of self-identity — or, as I would rather putit, 
of identicality. Furthermore, as 1 will argue in a moment, since 
there is something else that | want to use the term “identity 
for—or rather, since there is more to it than Carrollian wish, 
something else important that the English word “identity 
means—| will from this point forward use “identicality to sig- 
nify the traditional philosophical notion of Identity.? 

There are two reasons for adjusting (professional) terminol- 
ogy in this way. First, serious guestions will need to be asked 
about what use this “sense-less” notion of identicality will be for 
a metaphysician with even slight constructionist leaningg. For if 
there is any story to be told about how objects arise — what they 
are, what constitutes them, how social practices figure in their 
constitution, etc. —identicality, because of its pure extensional- 
ity, isnota notion that will play much ofa role. It will not playa 
role because it is too much after-the-fact; as was said in footnote 
3 on page 121, it is “post-ontological.” Rather like a report card, 
identicality reflects the result of the metaphysical process; it can 
be used to reveal how the individuation process went. Because it 
presumes the answer, however, it cannot have done any of the 
work in getting there. 


? CE. Frege's distinction between “identity” and 'sameness' (Frege 1893/1980, 


pp. 46 and 76). 131 
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But that alone is not enough reason to disrupt current usage. 
The second and more important reason has to do with the facı 
that hidden underneath the philosophical notion of Identity İies 
the prior notion of identity in ordinary English—a notiorl of 
considerable metaphysical interest, that will be especialiy useful 
in the story to be told here. It will be of use, moreover, exactly be- 
cause of how it differs from identicality (Identity). So what is be- 
ing proposed is not so much a change in terminology, as a return 
to natural terminology. It is only in order to rescue an original 
use from the weight of philosophical jargon that such a change 
is justiflable. Only by relieving the press of philosophical usage 
can we give the lay notion a chance to breathe. 

What then is the lay concepton of identity, the one | will 
now adopt? It has to do with what makes something be the thing 
that it is, more than with any claim that the thereby-constituted 
thing is discrete and unitary. 

'Thus note, for starters, that this unmarked notion is not nec- 
essarily restricted to individual. Because objects (individuals) 
play such a central ontological role, not only in current analytic 
frameworks but also in popular imagination, guestions of iden- 
tity are often assumed, by default, to be guestions about the 
identity of'an individual. But the fact that we are so guick to 
make that inference, from identity to individuality, is more an 
unfortunate artifact of our object-oriented (Object-oriented) 
ontological attitude, than it is a metaphysical necessity or even 
recommendation. It may also stem from an overly deferential at- 
titude to writing. In practice, however, it is easy to see that it is 
not always justified. Diffusions (such as fog), abstractions (such 
as melancholy), and collectives (such as of people) can have 
identities without necessarily being individuals, or supporting 
individuation criteria. 

Identity also differs from identicality in having something of 


a Fregean sense—and also, which is even stronger, an inelimi- 


Particularity 


nabiy intentional-with-a-t (as well as intensional-with-an-s) as- 
pect. The lay notion of identity has intuitively to do with how 
things are taken or represented, not only with aspects of them. 
This is why “identity is cognate with “identify. It is also why 
identity is so much more metaphysically useful than identicality 
for someone attempting to do justice to constructivist ontology. 

These characteristics can be seen in a wide range of settings. 
An application-to our understanding of ordinary eguations is 
given in the sidebar on page 134. But many of the same issues are 
evident psychologically. For people, issues of identity have to do 
with how they take themselves as being; that is why it is natural 
to speak of a “sense of identity” (and meaningless to talk of a 
“sense of identicality”). Issues of individuality, in contrast, have 
to do with autonomy. Thus people in communities or groups 
can have a very strong sense of identity, even if, or perhaps even 
especialiy if, their individuality is weak. From this point of view, 
in fact, identity, by signifying belonging, and individuality, by 
signifying separateness, can start to seem in tension—tension 


that is grist for the metaphysical mill. 


Terminology 

In order to help keep the distinction between particularity and 
individuality in view, I will use (and have been using) the words 
individual” and 'particular as adjectives, whenever possible, 
when issues of individuation or particularity are in focus. It is 
trickier to do the same with nouns. Individuality is not a prob- 
lem; whenever possible I say “an individual,” rather than “an ob- 
ject,” when the individuality of the referent is important, for 
whatever reason. The problem, however, is that the expression 'a 
particular,” being not only a singular term, but a singular count 
noun phrase, is more specific than 'particularity; it seems to 
carry an evident commitment to the referents abo being an indi- 
vidual, The grammar of English, that is to say, puts pressure on 
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identity, identity & individuality in eguatlons 
Think about how we read eguations, and about the meaning of the 
“— sign.* Although most people intuitively understand this sign to signify 
a relation between two things, it is hard to say exactly what those two 
things actually are—unless of course eguality is interpreted syntactically 
as a relationship between two #erms: namely, the relation of designating 
one and the same individual. When pressed, however, most semantically 
minded theorists reject the syntactic interpretation, claiming that *—* does 
not signify a binary relation between #wo things, but instead denotes a bi- 
nary relation “between one thing,” as it were—i.e., the relation, called 
Identity in the text, that each (particular) individual in the universe stands 
in with, and only with, itself. In sum, the '— sign is taken to denotea 
(referentialiy transparent) relation of self-identicality. 

Analyzing eguations with a notion of identity (as well as identicality), 
however, not only allows one to preserve more of the informal intuition, 
but results in a more penetrating understanding as well. Assume in partic- 
ular that eguations consist of two terms designating individuals, which is 
certainly how they are normally understood. Then an eguation of the 
form o - $ can be interpreted as saying that 2#e individual identifledasa is 
(numerically) identical to the individual identified as B, where a and $ are in 
turn interpreted in a way that makes reference to the terms” intensions or 
sense. Without necessarily taking the things that are identifled to be indi- 
viduals (notice how automatic the tendency is, as soon as the discussion 
gets technical, to invoke the Ontology of Objects, Properties, and Rela- 
tions), it is right to say that '- has to do with identity, and also right to 
say that identity is in some way aspectual, and in some ways intentional. 
Analyzing the situation in terms of a notion of identity allows one to pre- 
serve information content without having to go syntactic. (It is a con- 
fusion to try to read the '— sign as representing individuality, of course.) 


*Throughout this sidebar, the phrase “the meaning of the “> sign” could be replaced 
with ehe word 'eguality —i.e., by claiming, by stipulation, that egualiry is what '—” 
means, and then inguiring, more ontologically and less semanticaliy, into the nature 
of eguality. Ultimately, this would be a better way to do things, but trying to disen- 
tangle a four-way relation among identity, Identity, individusliry, and eguality is a 
heavier load than vwo paragraphs can bear. 


Particularity 


the distinction: the singular term 'a particular” can only be used 
to refer to something that I would deem as both particular and 
individual. I will therefore continue to use 'particularity,” sans 
determiner, when no commitment to individuality is warranted 
or implied. 

More generaliy, I will as far as possible avoid the use of deter- 
miners and plurals except when individuality is definitely impli- 
cated. Thus in talking about how coherence is sustained, for 
example, I will talk of the world's zegulari?y, rather than of the 
existence of regularities, in order to avoid the presumption that 
those ways are intrinsically plural or discretely countable. By it- 
self, this seemingiy minor linguistic convention can substan- 
tially affect the overall picture and connotations of a proposed 
account. 

Yet the correlation between grammar and ontology should 
not be overinterpreted, even for someone of constructionist, let 
alone deconstructionist, leanings. An informal use of “this 
morning s fog” entails no precise individuation criteria; nor does 
“there are lots of clouds in the sky” commit one to the existence 
of a metaphysical warrant for discrete cloud countability. More- 
over, nothing in what I have said implies that issues of individu- 
ality come all or nothing, as in mathematics. As suggested 
earlier, guestions about what “Its hot” describes, and about 
what 'the rain refers to in a statement such as “The rain is com- 
ing back,” make it evident that there is no reason to suppose that 
individuality, such as of fogs or of colors, as opposed to Individ- 
uality, may not itself be a matter of degree.!9 


'9These distinctions and ambiguities and gradualities are cross-cut by the 
meta-İinguistic or meta-conceptual problems that plague any theorist who 
contends with this issues. When, gua theorist, I say that 727 is used asa 
feature in the statement “It's raining,” I objectify that feature —i.e., give it, 
in my metatheoretical discourse, the status of #INDIVIDUAL and —PARTIC- 
ULAR. This is in contrast to the rain that the utterer of the sentence was 
drawing attention to; that rain was —INDIVIDUAL and #PARTICULAR. 
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Nf these two aspects—particularity and individuality —are es- 
sential characteristics of at least ordinary material objects, where 
do they come from? Are they an intrinsic part of the structure of 
the world, to which the subject need merely be attuned? Or are 
they achievements? They might be achievemenis of the subject, 
to be explained in terms of representational prowess, linguistic 
capacity, or social skill. They might be achievements of society 
as a whole, especially the analytic West. Or perhaps they are 
achievements of the objece—or even of all three in collabora- 
ton. What store were they bought at; and how much did they 
Cost? 

We need to find out. And there is one store we must look in 
first: physics—or at least the physical substrate. It is impossible, 
this late in the century, to ask about the origins of anything with- 
out casting a long, hard look at what is often called “the material 
world.” In this chapter, therefore, I will consider this modern 
mythical clay, out of which so many people think that both sub- 
ject and object must ultimately be fashioned. 

Two problems, right away. First, some readers, especialiy 
antifoundationalists, will already have been made uneasy, in vir- 
tue of the guestion's being framed in terms of the word “physics. 
Not to worry. My plan is only to go into this store and look 
around. İ am not now claiming, nor will I claim later, that this 
one establishment sells all the provisions that a metaphysician 
needs. Second, to generalize from p/ysics to #he material world is 
to move from the excessively narrow to the excessively broad. 
Some notion of physicality underlies just about all modern de- 
bates, after all — from guantum mechanics to the materiality of 
language, from cosmology to embodied cognition, from eco- 
politics to the abstract notions of space and time in complexity 
theory. So the first task is to impose some order on this diversity. 
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1 Living in the materlal world 


Ma 


There are at least four reasons why someone interested in meta- 
physics and intentionality might turn to the physical or the ma- 
terial as a source of theoretical or ontological grounding. 
Naturalism 

The first reason has to do with zaturalism— except that to say 
that is not to say anything very specific, since the term is used to 
cover a multitude of sins. In some guarters, especially in analytic 
philosophy, naturalism is interpreted methodologicaliy, as a re- 
guirement on theories: that they somehow be tied, by reduction 
or supervenience or implementation, to the natural sciences in 
general, and especialiy to physics (or even, unfortunately, to 
Physics—see the sidebar on page 139).! But a physics-directed 
interpretation of naturalism is both historically and intellectu- 
ally specific, the result of a series of inferential steps. 

The most overarching notion, I take it, to back up to the be- 
ginning, simply takes 'natural” to mean ofnature. On this read- 
ing naturalism is simply the reguirement that an intellectualiy 
satisfying account of whatever (intentionality, culture, death 
and taxes, bent spoons) must show how it is that the phenome- 
non in guestion is part of reality, belongs to the world. As sug- 
gested carlier,? this is close to the lay sense of natural,” as that to 
which supernatural things are “super”: weird, mysterious, alien, 
metaphysicaliy spooky. To be natural, in contrast, is to be okay: 
here with us, part of commonsense or consensual reality— 
made up of, or at least continuous with, what we know and 
trust. 

This reading is neither theory-laden nor narrow. But that 
does not make it weak. One of the points of the discussion of 
realism in chapter 3 was to demonstrate the opposite: that a rig- 
orous commitment to a single encompassing reality places sub- 
stantial constraints on both subjects and objects, and also on the 
form of an intentional theory. This is especially true if the word 


1See for example Ouine (1964), Kitcher (1992). 
?Footnoterll, p. 12. 


On physics vs. Physics 
In virtue of its almost mythic prominence among the sciences, someone 
might suggest that the academic discipline that studies guarks and neutri- 
nos should be called Physics, rather than physics. That would be a mis- 
take, however. It would set one up to miss the subject's general interest, to 
say nothing of misunderstanding important contributions from recent 
science criticism. 

Rather, I will reserve the upper-case 'Physics for our modernist #2y£hs 
about what science is like: i.e., for the supposediy value-free, Objective, 
True, Rational, dispassionate, empirical inguiry that figures in our naive 
but collective imaginations. It was “Physics,” that is, that was vaunted at 
the end of the last century to be the Çucen of the Sciences; that is commit- 
ted to Realism; that works with Objects, Properties, and Relations; whose 
confirmation rests purely on predicative accuracy; that employs the 
Empirical Method. By “physics,” in contrası— the workaday, lower-case 
version —I will refer to physics-as-it-actually-practiced, complete with 
political battles, elaborate and often messy laboratory procedures, com- 
plex instruments and documents, power struggles, aesthetic judgments, 
and other paraphernalia of a socially engrained and highiy professional- 
ized discipline. 

It isa reductionist myıh that Physics can supply the ground or basic el- 
ements out of which everything else is constructed. My interest in looking 
to the physical, however—in order to discover what it can contribute, and 
what will have to be purchased elsewhere—is an interest in what physics 
departments have actually seen and understood. We need real, not my- 
thologized, contributions. 
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"everything is taken seriousiy, to include mathematical and İogi- 
cal entities— types, laws, reason, beauty—as well as electrons, 


thoughts, and those spoons. Abstract entities, too, must not be 


treated as in any way “supernatural.” So the reading has bite. 


Moreover, since this is as strong a reading of naturalism as | 


myself am prepared to endorse, I will use the term with this sense 
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in what follows. From here forward, that is, 'nature' will be taken 
to be another name for the unnameable world, 'natural” to mean 
part of this unnameable world, and 'naturalism,' to shift back to 
its epistemic or metatheoretic sense, to be our mandate, as theo- 
rists, to show how everything is part of this world—i.e., to show 
how the world is One, in chapter 3's sense of being entire or com- 
plete. In sum: 


Naturalism is realism3 methodological correlate. 


Note that this construal does not give the physical any logical or 
metaphysical pride of place. Nor does it imply the existence of, 
or probability of, or even the commitment to look for, anything 
that would warrant being calleda “unifled theory of science.” To 
think that would be to commit an error of scope. Naturalism as 
Il understand it, that is, is not so much a desire for an integrated 
understanding of nature, as a desire for an wnderstanding of an 
integral nature. To see how the world is One, however that is ac- 
complished.3 

More specific readings of naturalism differ on how they see 
this being accomplished— on how they think one demonstrates 
(reassures oneself, convinces one's peers) that something is, as re- 
guired, part of the real. 

First is something I will call com#40nsense naturalism: the re- 
guirement that accounts mesh into our native workaday grasp of 
(or participation in) the world around us, the world into which 
we get up each morning, the world of our daily routines.* What 
hat means depends on what embodied local practice is actualiy 
like. On this view, a seventeenth-century Spaniard, in contrast 
to a modern secularist, might view as “natural” something that 
was integrated into daily prayers or garden-variety piety. An- 


3Ulrimately, the distinction between an understanding of an integrated na- 
ture andan integrated understanding of nature will hinge, at least in part, 
on adistinction to be drawn between ontological pluralism and metaphysi- 
cal monism. See $7 of chapter 12. 

“Kitcher (1992), Cussins (forrhcoming), Agre (1996). 
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cient Greeks would similarly count the actions of the fates as 
natural; Australian natives, the song-lines that traverse the out- 
back. So in a way the strength of this proposal is also its weak- 
ness: it is as varied as human life. And it does nothing to exp/zin 
that life, varied or otherwise. It merely mandates that other 
things be grounded in it, as convivial cohabitants.> 

Per se, commonsense naturalism still gives the physical no 
special status. But many would go further, especially in the secu- 
lar West, and accord the physical pride of place. In some unigue 
and essential way, such people would argue, the physical world 
is more real than any other —the one true foundation, the basic 
stuff out of which everything else is built. On the surface, that 
sounds reasonable, but what it comes to in detail depends on 
what physical” is taken to mean. To avoid confusion, therefore, 
I will separate two senses, even if they are joined by arcas of 
grey, using; 

1. material” to signify our ordinary commonsense notion of 
physicality, as for example in the sense in which everyday 
concrete objects are physical, such as tables and chairs, fields 
and hospitals— the so-called “furniture of everyday life”; and 

2. physical? for “as in physics.” 

In addition, when necessary, 1 will use 'physical-in-general? for 

the union ofthe two, and 'Physical? for “as in reigning modernist 

myths about physics.” So toasters and hospitals and stop signs 
and dollar bills are by these lights material; leptons and gravity 
waves, physical. 

The material/physical distinction leads in turn to two species 
of naturalism. Mzferizl naturalism, on the one hand, rather than 
setting up long-distance relations to the remote guanta and dif- 
ferential eguations of physicists (for example with bridge laws), 
reguires accounts to be grounded in the material world as it is 


3Commonsense naturalism can in turn be opened out across a continuum: 
from one end, that grounds explanations in our lay xnderstanding of the 
world, to another that places less emphasis on articulation and understand- 


ing, reguiring instead a grounding in İay unreflective practice. 241 
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right here and now in front of us. As indicated in figure 5-1, ma- 
terial naturalism is a variety of commonsense naturalism; what 
distinguishes it is its emphasis on the “physical-in-general,” as 
opposed, say, to giving top billing to the political, or religious, 
or psychological. Material naturalism is thus a doctrine one 
might point at with the 
phrase lay physicalism.” 
Contrasting with it is 2ys7- 
cal naturalism, a version 


that, in a significant and 
m. Piyeten (especially in retrospect) 
far-from-obvious step, de- 


fers commonsense intu- 

FİGURE 5-1 SPECIES itions about the physical 

OF NATURALISM world to reigning scien- 

tific o theories—especialiy 

to physics. “In the end all there is is atoms and molecules,” per- 

haps; or “Everything, ultimately, is #224 of atoms and mole- 

cules”; or, “All there really are are atoms and molecules.” The 

constitutive intuitions come in a myriad flavors, though most of 

them can be more or İess associated with a range of theoreticaliy 

recognizable metaphysical views: brute or eliminative physical- 

ism; type or token reductionism; or, weakest of the lot, a form of 
global or holistic physical supervenience. 

No one would deny that these two forms of grounding (the 
material, in everyday experience; the physical, in the rarefied 
discourse of academic physics departments) have something to 
do with each other. But it would be bizarre to conflate them, es- 
pecially for a metaphysician. For the entire present guestion, of 
whether the objects of everyday life can be bought at physics 
store, hinges on the nature of their relation. And whereas mate- 
rial naturalism is a species of commonsense naturalism, physical 
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ogical 


naturalism is 70? such a species— or at least not obviously. This 
was essentially Putnam's point in distinguishing “Real” from 
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real. And as much will be the brunt of much of this chapter. As 
we will see, the ontological commitments of physics are nothing 
like adeguate to the task of reconstructing even material ontol- 
ogy, let alone commonsense ontology more generaliy. 

A final comment. In the interests of open-mindedness, | have 
been vague about just what relation “everything” is thought to 
bear to what each view, respectively, takes as basic. It is especially 
important that neither species of naturalism be construed 
strongly enough to entail eliminativism (even if they are com- 
patible with it). Thus material naturalists need not weigh toast- 
ers against dötente, with respect to their respective claims on 
reality or existence, and decide in favor of toasters—or deny 
that ideas are real, just because they do not weigh anything. Nor 
do physical naturalists need to champion theoretical reduction, 
inveigh against psychology or semantics, or hold non-physical 
categories suspect. Rather, physical naturalism is usualiy taken 
to be a claim that the world can be completely characterized at 
an appropriate İevel of physical abstraction, usually at a very bw 
level, with detailed guestions being deferred to professional 
physicists (hence the reference to atoms and molecules, above; 
perhaps it would have been better to say fermions and bosons). 
There is still assumed to be room at “higher levels” for more 
complex phenomena: psychology, semantics, intentionality, 
and thellike. The point is only that physical naturalism, and per- 
haps material naturalism as well, spring from a general sense of'a 
“hierarchy of nature” —with physics or the physical at the bot- 
tom, and more sophisticated things, like people and traffic laws 
and economic policy, higher up. 

But liberalism at the level of the type is different from liberal- 
ismat the level of the instance. It is one thing to define naturalis- 
tic categories widely enough to take in a variety of metaphysical 
views; another to let any given proposal off the metaphysical 
hook. Thus if someone stakes a claim to a physicalist position, it 
isincumbent on them to make that claim stick— including, for 
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irreductionist reasons, being able to explain all the parapherna- 
lia and eguipment used in defending that view. For that, I take 
it, is what it is to raise an allegiance to the physical to the status 
of a metaphysical claim (to say nothing of being the only con- 
ceivable justification for writing books with such titles as 74e0- 
ries of Everything and Dreams of a Final Theory“). 

Ontological hygiene 

Return to the original guestion: of why someone interested in 
metaphysics or intentionality would turn to the physical. This 
digression on naturalism makes it clear that we need to split that 
guestion into two: of why or whether they would turn to the ma- 
terial world, and why or whether they would turn to the physi- 
cal world. 

Öne reason for turning to the physical-in-general we have 
just considered: a pre-theoretic allegiance to some species of nat- 
uralism;7 this falls approximately evenly across the physical/ 
material divide. A second, essentially a matter of ontological hy- 
giene, lies solely on the side of physics. The discourse of modern 
physics is conducted in terms of an ontology that is by all 
accounts bizarre —widely alleged to be discordant with that of 
common sense (though see the “Classical vs. guantum ontol- 
ogy” sidebar on page 146). For metaphysical purposes this dis- 
cord has a certain appeal: it suggests that it may be possible to 
use the ontology of physics as a kind of reality check—as a disci- 
pline to guard against the unwarranted imposition of individua- 
tion conditions onto the metaphysical realm. In sum, checking 
in with physics from time to time seems like a good way to avoid 
inscription errors. That is not to deny that physics ontology is 
as suspect as any other; nor is it a sneaky way to avoid paying its 


“Barrow (1991) and Weinberg (1993). 


7Itis easier to understand how a commitment to material naturalism could 
be “pretheoretic” than a commitment to physical naturalism. On the other 
hand, the idea that physics is in fact (or at least in potential) a theory of 
everything has turned into something like folk mythology—so calling it 
pretheoretic may not be far off base, at least for many adherents. 
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price. Nevertheless, to the extent that the ontology of physics is 
different from the commonsense material one that we might 
otherwise be likely to impose, taking a preparatory look at the 
situation in physical terms is a useful way to unseat stubbornly 
residual ontological presumptions. Two different perspectives is 
alot more than one if your goal is to triangulate onto a third and 
previously unknown spot. 
1c implementatlon 

A third reason to be interested in the physical-in-general is evi- 
dent in the current explosion of interest in understanding the 
physiological or, as I will say, the Zmp/ementational basis of in- 
tentional or other “subject” capacities—from psychophysics to 
robotics to neurophilosophy to connectionism. What is in com- 
mon to these projects is the idea that building a 4 (e.g., amindi), 
or understanding how a 6 works, is a good way to understand 
what it istobe ap. 

Are these implementational projects material or physical? 
Lord only knows. Some considerations push towards interpret- 
ing them physicaliy. Their adherents would undoubtedİy iden- 
tify with overarching physicalist intuitions, especially in the 
broad “hierarchy of nature” sense. By most accounts their efforts 
would be counted as attempts to “naturalize” psychology, repre- 
sentation, etc. And whereas implementations are not full-scale 
theory reductions, they do lend themselves to the idea that the 
salient regularities in their field will succumb to implementa- 
tional or causal explanation. Thus some imagine that conscious- 
ness, though not itself obviously material, let alone physical, will 
be explained by adverting to the 40 HZ cycles in the brain that 
(may) realize it; others, that intentionality will be shown to be a 
species of causal interaction; still others, that the crucial missing 
ingredient in current cognitivist approaches to mind isa form of 
“causal power.” Such intuitions are not just “physicalist” in the 


8For discussions of causal powers and physicality of the mind, see Searle 
(1984 & 1992); for the suggestion of a 40 HZ oscillatory basis for conscious- 


ness, Crick & Koch (1992). 145 
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Classical vs. guantum ontology 
İt is famously alleged that the ontology of guantum mechanics is incom- 
patible with common sense or, as it is called, “classical” ontology. The aim 
of the diagram below is to suggest that the ontology with which guantum 
mechanics clashes may in fact be Commonsense Ontology, notcommon- 
sense ontology—i.e., may have more to do with reigning #y£hs 
about what com- 
monsense ontol- 
ogy is like (the 
usual o capitalized 
myths about dis- 
crete Objects, weli- 
defined Properties, 
clear and distinct 
Categories, perfect 
Boundaries, and 


the like), rather Ni tvaolifimnally elaimed | 
than having any- to be incompatible 


thing to do with 
the unreflective person's everyday use of material objects. 

The picture of objects, individuals, and so forth presented in this book 
differs radically from that of Commonsense Ontology, especially with re- 
spect to issues of boundary, determinacy of identity, and the like (see for 
example $s 2 & 3 of chapter 11). Naturally 1 claim that this alternative ac- 
count stakes a higher claim on how we think of and treat objects in our 
daily routines—i.e., that it does a better job of “doing justice” to ordinary 
material objects. If this is so, then the interesting guestion, with respect to 
guantum mechanics and other ontological challenges from the sciences, is 
to ask how—to what extent, whether, and so forth— the view of objects 
laid out here (not the traditional myth of Objects) meshes with the find- 
ings of guantum mechanics. The differences may not be as great as we 
have been led to think. 
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sense of providing physical explanations, but shade into even 
stronger reductive form, by suggesting that the phenomenon in 
guestion actualiy ;s physical, rather than just having a physical 
basis. 

But there are also reasons to understand implementation as 
material —and therefore, at least on current understanding, as 
much less methodologically secure. First, implementors are not 
inevitabiy driven by an interest in extra-theoretical bridge laws. 
Theyareatleastas likely to base their accounts in common sense 
as to hand over responsibility to neighboring academic depart- 
ments. Second, it is not clear that implementation projects are 
wholly descriptive: as suggested in chapter 1, they may instead 
ground out in practices of synthesis and construction. Imple- 
mentation may be distinguished by the kind, not the content, of 
its knowledge: knowledge 4ow, rather than knowledge ?/a£. 
One would expect as much in engineering disciplines (such as 
artificial intelligence), but the same point has been made in phi- 
losophy, e.g., by Dretske, who argues that we will only under- 
stand intentionality when we know how to buy the parts in a 
hardware store—Frys Electronics, for example—and build 
it.'9 Third, hardware stores sell #227eri2/, not physical, objects. 
Their wares are functionally individuated, and coherent with re- 
spect to use; they are not theoretically individuated, and coher- 
ent with respect to physics. Fourth, and finally, as explored in 
more detail in the sidebar on page 148 (“The limits of material 
implementation”), even if an implementation project works, it 
does not follow that to understand the implementation is to un- 
derstand what has been implemented. This is true for all sorts of 
reasons. Creating a Frankenstein monster (mentioned in chap- 
ter 1) isimplementation, where the creator understands things at 
the wrong level. Having a child is implementation, but is not 
theoretical at all. Drawing up a blueprint for a hospital, or even 


?Material implementation is given more due in chapter 9, e.g. in $şa. 
19Dretske, “If You Cant Make One, You Don't Know How It Works” 


(1994). 147 
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The limits of materlal implementatlon 
Computational experience raises a cautionary flag with respect to too 
grcata materialist enthusiasm about cognition, or intentional phenomena 
more generaliy. When listening to reports about the search for the struc- 
ture of the human genome, for example, or to neurophysiologists? and 
neurophilosophers” enthusiasm about the prospects of finally understand- 
ing the wiring of the human brain, it is hard not to reflect on the following 
fact: that with respect to computer systems we already know the answers to 
all the physiological guestions (we have the source code and wiring dia- 
gram), without that necessarily leading to any serious understanding, at 
the right explanatory level, of “what the program is doing.” 

That is not to say that physiological analysis (electronic or biological) 
cannot or will not be part of'a full explanation, or may not aid in such an 
explanation. I would be as loathe as the next person to relinguish my 
source code İisting, when debugging a faulty program. But the gap be- 
tween code listings and wiring diagrams, on the one hand, and the inten- 
tional issues that characterize computation but bedevil analysis, on the 
other hand, remains extremely impressive. The weli-known lack of a full 
theory of reliability is just one of many issues that stand witness to this 
gap. So while no one would reasonabiy doubt that physicalist and/or ma- 
terialist investigations of the human case should be pursued, we should be 
cautious about any hope that by understanding the brain we will thereby 
automaticaliy understand the mind— especially in regard to the sorts of 
semantic and intentional guestions under investigation here. 


building one, is implementation, but remains blind to the 
wealth of surrounding social and political and economic forces 
that are in part constitutive of what it is to be hospital. 

In a way, this is simply to agree with one of social construc- 
tions essential insights: that the kinds of thing you buy in a hard- 
Ware store, to say nothing of what you pay for them with, are 
sustained and supported by extraordinarily more complex social 
and political and institutional forces than the naive observer (or 
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customer) might guess. Think about a worker at the Philadel- 
phia Mint, or a civil servant who paints 'sTOP' on a red octagon 
and mounts it on a pole at the end of the street. Yes, there isa 
sense in which both have performed material jobs—jobs that 
the rest of us can readily imagine doing. But from the fact that 
we can make a dollar bill or a stop sign, it in no way follows that 
we know how either of them works. Extraordinarily complex is- 
sues of semantics and authority cry out for analysis, as well as 
ontological guestions about the status of the letters “9, 'P,'o”, 
and *P', to say nothing of why drivers stop their cars when they 
see such displays. As many have reminded us, it is not even clear 
who pays for red.!! 
1d Practice 

A fourth reason why a student of intentionality and metaphysics 
might be interested in the physical-in-general is notatall the im- 
plementationalist's idea that intentionality, representation, etc. 
are themselves physical or material, or that they can be explained 
(by theorists) in physical or material terms. Rather, it is the claim 
that a subject's possession of intentional capacities is ultimately 
grounded in practice— in their daily routines of moving around, 
making breakfast, being hired and fired, talking with people 
around the coffeepot, and in general pushing on and being 
pushed back upon by the world. In one form or other this is an 
extraordinarily widespread intuition. From Heidegger to Vy- 
gotsky to Strawson to Dreyfus to post-modern robotics, it is vir- 
tually unanimous that a subjeces crafts, skills, and everyday 
routines are essential to its development of a full-blooded inten- 
tional capability. And there is no reason to suppose that this con- 
clusion is uniguely human. A similar moral arises from chapter 
1s analysis of computation as intrinsically participatory. 

The third and fourth intuitions, implementation and prac- 
tice, differ in an important way (even if they shade into one an- 


'!For reasons as diverse as considerations of its being a Lockean secondary 
property to neurophysiological arguments of the sort advanced by Lettvin 


et al. (1959). 149 
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other). The concern with practice focuses on part of what it is to 
be intentional, but does so at the same level of analysis as that at 
which we think, refer, and wonder. Thus someone in this camp 
might argue that the ability to intend to withdraw $300 from a 
bank account depends on being able to participate in, or on hav- 
ing participated in, some form of commercial exchange: earning 
money and paying it out, being refused something because of 
inadeguate resourçes, and the like. The implementationalist, in 
contrast, aims to give an analysis of 2// of what is involved in be- 
ing intenüonal—including, that is, an analysis of thinking 
about and referring to money— but ata different level of analysis 
(presumabiy a lower one, such as in the example of taking con- 
sciousness to occur in virtue of the existence of a 40 HZ wave). As 
a result, they differ with respect to their degree of implied reduc- 
ton. The implementor's belief that thinking about money can 
be explained physically or materially is a more reductionist posi- 
ton than the belief that humans” intentional capacities are 
grounded in material practice. 

İn sum, whercas it was unclear whether implementation 
should be analyzed as material or physical, this fourth intuition 
isless ambiguous. It clearly rests on a material, rather than physi- 
cal, notion ofroutine or practice. “Participating in acommercial 
exchange” is no predicate of any present or future physics.12 So 
whereas the first reason to be interested in the physical-in-gen- 


12To be fair, even within this group there is room for difference. Social the- 
orists, for example, are liable to emphasize the höstoricity and sociality of ac- 


tivities and routines— the fact that they arise out of, happen within, and 
are sustained by, culture and community. Far from taking historicity or 
sociality to undermine materiality, they would be among the first to ar- 


gue that every one of these things— even language use—is material, in 
the sense of crucially depending on the body, its location and history and 
capacities and context. An artificial intelligence researcher, on the other 
hand, even if they agreed that historicity and sociality are essential, would 
wantto understand how that historicity and sociality take effective, present 
form (e.g., through memory, communication, etc.), since the physical sub- 
strate is by definition local and ahistorical. 


te 


physics 


eral (naturalism) comes in both physical and material versions, 
and the second (ontological hygiene) is unambiguously physi- 
cal, the third and fourth (implementation and practice) tend to 
shade away from the physical and towards the material. In am- 
biguous cases, moreover, as was betrayed as early as chapter 1, my 
own tendencies lean towards the material: i.e., towards a syn- 
thetic or constructive reading of implementation, and towards a 
social and historical interpretation of practice and routine. 
Strategy 
Where does this leave us? With respect to the present metaphysi- 
cal project, all materialist ontology must be set aside. This is not 
to say that all forms of materialism are false. It may well be that 
our intentional capacities, our ability to represent the world as 
beinga certain way, and the like, are essentially intertwined with 
our daily routines— habits of cooking breakfast, going shop- 
ping, navigating through the world. Ontologicaliy, too, it may 
be that most material objects are functionally defined in terms of 
such practices. And such practices may even figure (though not 
primitively) in an ultimate metaphysical reconstruction. None 
of this is being denied. What must be set aside, rather, is their 24- 
vance characterization as material —as centered in the body, for 
example, as routine, as habits. None of these concepts— body,” 
“habit,” 'routine,' etc. —are notions we can afftord. We especially 
cannot afford them in advance, for fear of becoming ideological. 
In spite of its apparent seduction, a metaphysics of the body is as 
reductionist as one grounded on the electron.!3 

Ironically, in other words, we have to avoid all stores that traf- 
fic in material objects exactly because material objects are the 
most likely things to be particular and individual. What we are 
looking for isa store that sells the 4044075 of particularity and in- 
dividuality— or, failing that, a store that sells things from which 


13To thematize the body is just to commit to yet another e—an o, like any 
other, grounding in which is ideologically reductionist. But see the discus- 
sion of immanent inducüon in chapter 11, which attempts to retain what is 
right about grounding in bodily practice, without paying its price. 
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to İcarn about particularity and individuality. And for these pur- 
poses the already-constructed material world is of no help. lt is 
too expensive, for one thing. And it is also too late. Like Athena, 
it enters our imaginations already formed. 

With respect to physicalism-in-general, therefore, imple- 
mentation and practice must both be deferred. That leaves two 
other options. The one we considered second is the simplest— 
the suggestion of using the ontology of physics as a rhetorically 
instructive contrapuntal ontology. That one is easy to accept. 
The more difficule issue regards the first one, about naturalism. 
Material naturalism has already been set aside. But what about 
physicalist naturalism: the idea that everything, somehovw, at 
least supervenes on the world-according-to-physicists? 

It should be clear that physicalism cannot be accepted in ad- 
vance. That would be ideologically reductionist. Nor, to point 
forwarda bit, will it be accepted later on— though that will have 
to beargued. Nor, in the interim, will it be seriously entertained. 
From these three things its fate might seem doomed. But in a 
way that misses the point. The guestion on the table is not 
whether physicalism is right. As 1 said at the outset, the guestion 
is merely one of going into its store and looking around. And 
that is worth doing. Ie will pay to look closely at the wares on dis- 
play: at this most famous of master narratives, this allegediy ali- 
conguering physical level of analysis. The aim is not so much to 
see whether it is complete, which is doubtful, but rather to see 
what coniribution it can make towards metaphysical understand- 
ing, especialiy as regards the two notions in primary focus, of 
particularity and individuality. Which aspects of the problem of 
ontology are “provided for” by physics, since physics is presum- 
ably some part of the story? And which reguire further work? 

This rhetorical strategy is depicted in figure 5-2. Because of 
the prominence to be given to physical considerations in the 
next three chapters, it would be easy for a reader to mistakenly 
think that the view I eventualiy end up with is in some way, even 
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if only in a relatively weak supervenientist way, physicalist. But 
that is notso (it is notentirely clear to me whether it is even com- 
patible with supervenience). Furthermote, it should be evident 
from the rhetorical strategy that I am not committed to a physi- 
calist result. The aim is to lean on physics—or at least on some 
of its ontological commitments— only in order to make some 
points in terms of which (in chapter 11) to describe the meta- 
physical view to which in factIam ultimately committed. In do- 
ing so I will care as much about what physics is not as what it is. 
And anyway the strategy is temporary. As soon as we step off the 
with-reference-to-physics boat and back onto solid ground, we 
will be able to turn around and briefiy look backat physics in or- 
der to sce, from that perspective, how it fits in its appropriate, in- 
deed its natural, place. Or to change the metaphor, physics can 
be viewed as a ladder—not a ladder to be kicked away, but nei- 
ther to be confused with the higher ground reached with its aid. 
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Ironically, moreover, the lessons to be drawn from physics are 
almost diametrically opposed to what is standard. It is normal to 
interpret physicalism as the idea that everything, from light 
bulbs to bus routes to foreign policy, is somehow &ased on the 
underiying physical substrate, but on top of that to nonetheless 
belicve that these higher-level entities are very different in char- 
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acter from what can be found in a graduate textbook on relativis- 
tic guantum mechanics. The traditional position, that is, is one 
of metaphysical supervenience without ontological similarity. My 
position is almost exacıly the opposite: that there are things we 
can learn from the ontology of physics, even rather abstract 
physics, that are directly relevant to the commonsense ontology 
of our ordinary live —and furthermore that this is true guite 
apart from any reason to believe that our lives supervene on that 
physical substrat. 

Two more guick preparatory comments. First, I am a tourist 
in the realm of physics; I claim no special expertise, and reguire 
none of the reader, beyond that covered in a first-year course in 
mechanics. No essential reference will be made to either relativ- 
ity or guantum mechanics. Within the classical realm, more- 
over, for reasons that will soon be apparent, I will focus primarily 
on field-theoretic interpretations. Far from undermining the 
potential significance of the analysis, I believe that the points 
made here about field-theoretical interpretations should bolster 
the argument for their general foundational role. 

Second, I take it that physical /zw—whether one views these 
ontologically, as abstract regularities in the world, or epistemi- 
cally, as conceptual or theoretic descriptions— have at least four 
properties. Famously, first, they are universal in content, in the 
sense of not themselves referring to or containing particulars. 
They appiy to particulars, of course, in ways that will need to be 
explicated, but they are phrased or formulated in terms of ab- 
stract types. So whereas they apply to the sun, they do not men- 
ton the sun explicitly; whatever is true of the sun is reguired, by 
prior if not explicit stipulation, to be captured in properties such 
that any object possessing those properties would behave in in- 
discriminable ways. Second, they are intensional-with-an-s, in 
the sense of getting at properties of the world, not just at objects 
that possess them, or even at sets of objects. This has to do with 
their ineliminabiy modal character, in the sense of applying not 
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just to the world as it happens to be, but of providing a clear in- 
dication of what a “physicaliy possible” world could be like. 
Third, at least in classical physics, the laws are by and large con- 
tinuous, not involving any discrete edges or sharp discontinu- 
ities. This continuity will not matter in any essential sense, but 
it will be rhetoricaliy helpful in unseating ordinary intuitions 
about individuality.!4 Fourth, and finally, they are traditionally 
formulated in terms of differential eguations; the laws or regu- 
larities have to do not so much with how the world is, at any 
given point, but with how it changes, given that it is this or that 
way to start with. 

Given those preliminaries, I now want to argue that physics 
sustains a basic notion of particularity, but not of individuality. k 
is because of this fundamental asymmetry that it was so impor- 
tant to separate these two aspects at the outset. 


Particularity 

What, then, does physics have to say about particularity? A great 
deal, as it happens. To get at it, we need some conceptual ty- 
pology. 

Three realms 

Even though the laws of physics are themselves particular-free, 
the opposite is true of the world they govern or describe.5 Far 
from being universal, the physical world itself is a realm of c07- 
plete and total particularisy. 'This may seem tautologous, since 
the notion of particularity was in part motivated with reference 
to spatio-temporal occurrence, and space-time is first and fore- 
most a physical (and material) construct. Nevertheless, this pic- 


This rhetorical reliance on continuity carries dangers; see $3.b, below. 
15There are as many ways to describe the relation between the laws and the 
world as there are metaphysical positions. Some will be happiest saying that 
the laws hol of the world; others, that they describe it; others, that they 
siructure Or even construct it; others, that they govern it. 1 will set out my 
own metaphysical views in chapter 11; for now 1 want to be as inclusive as 
possible. 
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ture of encompassing particularity is worth holding clearly in 
mind: of a very large space or manifold— perhaps infinite, per- 
haps curved, or whatever—of particular phenomena or fields, 
ebbing and flowing, perhaps exploding or disintegrating, coa- 
lescing into stability or fomenting in chaotic turbulence. 

Something else is worth holding in mind. Along with this 
primary image of world-extensive cosmic particularity, which | 
will call the rs? realm, there is also a #hird realm (why “third? in 
a moment), an allegediy abstract realm containing universal ob- 
jects: the types, the numbers and sets, and the physical laws 
themselves, g4 /2ws. This situation is depicted in figure 5-3. 
Moreover, the relation between the third realm, of universals, 

and the first realm, of 

cosmic particularity—a 

relation labeled y in the 

di İM ERNİE diagram, and variously 

ve VX ” (insdardiadier called holding or 'gov- 

fetunplaana) erning or 'exemplify- 

ing or 'manifesting — 

is mediated or negoti- 

atel or maintained by 

the logic of property in- 

stantiation, or perhaps 

j by the theoretical appa- 

ratus of physics-the-discipline, or perhaps by God. Either way, 

and this is the important point here, neither the third realm it- 

self, nor the relation it bears to the first realm, is part of the sub- 
ject matter of physics itself, 

This is not to claim that a physicist cannot be a realist about 
laws or numbers or types or property exemplification. Perhaps 
they too exist, as surely as any proton or table. The point is only 
that nothing non-particular is itself governed by physical law.!6 
Physical laws occupy the third realm, but they do not apply to 
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16That is not to deny the possibility of higher-order laws; it is only to say 
that such laws will not be p/ysica/ laws. 
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the third realm. They are abstract, but they do not govern the 
abstract, and therefore they do not govern themselves (and thus 
are in no sense “token-reflexive,” to use Reichenbach's term!7). 
This iswhy the guestion of the ontological status of laws is a sub- 
ject of philosophical or metatheoretic debate, not something 
one expects to find explicated within the substantive part of the 
discipline itself —i.e., as the subject matter of textbook egua- 
tions, alongside the laws of motion. 

But universal laws and cosmic particularity are not the only 
things in physics. What about the physicists— che people, their 
experimental apparatus, their books and papers, their confer- 
ences and tenure battles? In the figure, I have labeled the lot of 
these things a second realm, and represented it as spanning be- 
tween the first and third, since it needs access to both. Physicists 
must have some kind of physical or effective access to the first 
realm in order to conduct their experiments, take their measure- 
ments, and check their hypotheses. This necessary involvement 
in the physical situation is what raises such perplexing guestions 
in both relativity theory and guantum mechanics (e.g., about 
the collapse of the wave function). On the other hand, it is 
egualİy necessary for physicists to have at least semantic access to 
the third realm in order to publish papers discussing or repre- 
senting or stating those laws. If physicists could not represent or 
otherwise stand in an intentional relation to the third realm, 
they could not be 75gh£; neither would there be any warrant in 
calling them p/ysicisis. 

Distinguishing the three realms is metaphysically useful be- 
cause each is populated by different ontological types. Thus: (i) 
the first realm is particular and physical, (ii) the second realm is 
material; and (iii) the third realım is abstractand universal. More- 
over, | take it that a metaphysical account of physics, as opposed 
to a physical account of reality, must account for how the three 
relate. 

With respect to realms number one and two, the physical and 


77 Reichenbach (1947), pp. 284 ff. 157 
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Popper's three worlds 

Because of an at least superficial similarity, it is natural to enguire into the 
relation between the three realms identified in the text and Karl Popper's 
“Worlds 1, 2, and 3.”* 

At first blush the two categorizations seem almost orthogonal. Thus 
my second realm, for example, includes elements of all three of Popper's 
Worlds: 

a. Physicisis: living organisms, and hence elements of Popper's World 1 of 
physical objects; 

b. 7#eories: elements of Popper's World 2 of “subjective experiences”; and 

c. Artifacts: products of the human “mind,” and hence elemenis of Pop- 

pers World 3. 

By the same token, what 1 take to be paradigmatic inhabitants of my third 
realm— types, numbers, laws, and other abstract ontological parapherna- 
lia—are not clearly located anywhere in Popper's typology. Issues of par- 
ticularity (or of type vs. token) are not his primary concern, perhaps not 
his concern at all. 

On further reflection, though, confidence in this orthogonality fades, 
and decper similarities surface. Although Popper initialiy locates artifacts 
in World 3, in later passages he seems to expand the scope of World 1 to 
include all physical objects, or perhaps all of physical “object-hood,” 
cdaiming (e.g., p. 47) that all World 3 objects, gua being part of World 3, 
are abstract.$ While it is surely false, on the face of it, that hammers, say, 
are abstract (at least if abstract is understood as the opposite of concrete or 
physical), one can nevertheless discern in his remark an inchoate version 
of the sort of claim I make later in this book: that, as 1 will put it, 2// “ob- 


the material, some starting positions can be identified. Physical 
naturalists must believe that the second realm (people, labora- 
tory eguipment, etc.) is par? of the first realm (the domain of 
physics), since they believe that material phenomena can be re- 
duced to, or at least supervene on, the physical. In contrast, ma- 
terial naturalists must believe approximately the converse: that 


jects” —hammers, yes, but trees as well — gua registered objects, involve a 
degree of abstraction. Whereas Popper's World 2 is a world of subjective 
experience, I identify the second realm as the realm of the subject ful bore, 
again including bodily material and concrete practices, as well as more 
ephemeral conscious states. Finaliy, Popper's World 1 and my first realm 
share the intuitive property of being intended to hold what one might 
think of as the concrete (particular) physical world, prior, in some vague 
logical or evolutionary sense, to human intentional practices. That he 
populates World ı with objects, whereas 1 claim that the first realm con- 
tains no objects, represents a substantive empirical claim, rather than a dif- 
ference in conception of realm or world. 

To the extent that this diagnosis of common purpose is correct, I then 
offer my metaphysical picture and analysis of registration (and redistribu- 
tion of bodies, abstraction, materiality, etc.) as a better way to do justice to 
Popper's underiying intuition. Yet it should also be said that dividing the 
world into three realms in this (or any other) way is not, for me, of ulti- 
mate interest. Not only does categorization into realms not play any cru- 
cial role in my positive picture, but allegiance to any such metaphysical 
typology runs the danger of violating irreduction.$ | invoke the three-way 
distinction here only as a way to explain the structure —and to some ex- 
tent to reveal the difficulties— of physics as traditionally conceived. 


*See for example Popper & Eccles (1977), pp. 16 ff. and 36-50. 

$Popper defines World 3 as producıs of the human mind—not, tellingiy, as prod- 
ucts of body or human activity, to say nothing of factories. 

$And the Criterion of Ultimate Concreteness; see p. 184. 
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rather than reducing the second realm to the first, the first 


should instead be grounded in the second. 


As for the third realm, home of mathematics and the univer- 
sal, the situation is much less clear. In some very lofty sense the 
most elegant solution would be to treat it in the same way as the 
first and second. On this view the physicalist should treat the 
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inter-realm relations 

Suppose what is anyway casy to imagine: that a physical naturalist were to 
reject the idea of reducing the third realm to the first (i.e., of reducing uni- 
versals and types and numbers and the like to the realm of physical partic- 
ulars), and instead: (1) were to commit to the existence of 4w0 realms: the 
first realm of physical particulars, and the third realm of mathematical 
laws and numbers and types; and (ii) were to believe that the second 
realm, of physicists and papers in Physical Review Letters and laboratory 
notebooks and the like, supervened on the first. In spite of its great famil- 
iarity, this stance faces two very serious, perhaps even insurmountable, 
problems. 

It violates what I am calling naturalism, for starters— the mandate to 
show how the world is One. For what we have is nota picture of a single, 
integral world. On the contrary, this is a world that is by explicit stipula- 
ton 4w0. And it is far from clear how the two parts relate. It may be 
thought that they relate by /ogic: i.e., by something like an instantiation 
relation, tying first-realm physical particulars to third-realm universal 
physical types. Perhaps—although to say that is to expand the metaphysi- 
cal picture to include a third thing, instantiation, along with the two 
primitive realms (so now it is a world that is 44re. But there is a worse 
problem: how do the second-realm physicists, when writing their second- 
realm papers, manage to represent the third-realm laws? Representation is 
as close to a core intentional phenomenon as there is. But representation 
is nota species of instantiation. There must be 2704/er relation, of repre- 
sentation, between che first-cum-second realm and the third. Perhaps we 


third realm as reducible to or supervenient on the firs—i.e,, 
should derive the universal from the particular. The materialist, 
correspondingiy, should treat the third as reducible to or super- 
venient on the second—i.e., ground the universal in material 
practice. On the other hand, in neither case is it clear how the ar- 
gument would go, especially because of the third realm's alleged 
abstractness. This isa guestion | will mostly defer, because it be- 


have to make room for a distinct realm of the mental or semantic or inten- 
tional. So now we have a world that is four. 

And that is not the end of the trouble. It was claimed in the text that 
physical naturalists are committed to the idea that second-realm physicists 
supervene on first-realm particulars. But if, as suggested earlier, and is 
surely at least plausible, being able to represent is constitutive of being a 
physicist, then according to this unfolding story physicists must 704 su- 
pervene on first-realm physical particulars, after all —but instead on first- 
realm particulars plus this new and rather mysterious representational or 
semantic relation holding between (arrangements, say, of) physical par- 
ticulars and universal laws. But now things are starting to look bad. Be- 
cause if representation has to be added on, as a metaphysical extra, to that 
which supervenes on the physical, then the view original claim to being 
physically naturalistic starts seriously to erode. Nor are we done. For what 
about representation relations to particulars—as for example when a 
physicist writes a paper about a particular experiment? Does this form of 
representation “escape” the confines of the first realm, like the representa- 
tion relation to types, and then re-enter it, at the point of reference? Or 
does the representation of particulars somehow supervene on the physi- 
cally particular, even if the representation of universals does not? The for- 
mer option has the merit of consistency, but the demerit of not being 
physically naturalistic after all; the latter fares better on naturalism, but at 
the cost of driving a fundamental metaphysical wedge between the repre- 
sentation of particulars and the representation of universals. Hardiy a rec- 
ommendation. 
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longs not so much to the philosophy of physics as to the philoso- 
phy of mathematics. I do want to make clear, though (as 
explained in more depth in the sidebar on inter-realm relations, 
above), how much there is for a reductionist program to explain. 
Moreover the tripartite typology can also help us understand the 


nature of particularity itself. 
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2b Particular and universal Interpretatlons 
Ontologically, 1 have suggested that the relation between the 
universal and particular may be mediated by God or by logic, 
but is anyway outside the purview of the physical laws them- 
selves. What is more interesting is the way in which the relation 
between the (third-realm) universal and the (first-realm) partic- 
ular is mediated in the practice of (second-realm) physicists. 
Asasimple example, consider the problem set in figure 5-4, of 
the sort that might be given in a first-year course in mechanics. 
It will help to step through this analysis slowly, paying special at- 
tention to the semantic interpretation of both text and dia- 
gram—i.e., to the representational artifacts consisting of a 
diagram and various simple eguations, using h for the height 
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struction is İarge enough to house some sort of game. 

Corsider, more specificaliy, the singular terms h, t, d, x;, and 
x, İt turns out that they are crucially but curiously ambiguous, 
in a systematic way, as between a universal and a particular read- 
ing. Moreover, this ambiguity is an essential feature in allowing 


of the table, g for 
the acceleration due 
to gravity, t for the 
time in flight, and d 
for the distance from 
the end of the table 
to the point of im- 
pact. Suppose, more- 
over, for the sake of 
discussion, that this 
example, or some- 
thing like it, is being 
worked out for a real 
situatilon —say, in or- 
der to make sure that 
a room under con- 
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the problem to be worked. When we interpret the eguations as 
describing some situation at hand—e.g,, as applying to the dis- 
tance between the table and the wall!8 —we take the terms as 
having particular reference, reference in the firstrealm. So x;and 
x, would be names of particular locations: one at the edge of the 
table, one at the point on the floor where the puck will land. 
Similarly, on at least a natural interpretation, h would also be 
taken, or at least could be taken, to have particular reference: 
namely, as referring to #be height of this particular table, in the 
sense that that names a different thing from the height of some 
other table, even if, though perhaps only in this possible world, 
those cwo heights are of egual measure. 

With respect to the official interpretation of eguations, how- 
ever, the situation immediately changes color. The particular 
interpretation vanishes, and all terms are instead interpreted as 
having purely universal interpretation, interpretation in the 
third realm. They are taken as referring to properties or fea- 
tures— measurable features, admittediy, in the sense of having a 
given magnitude, but features nonetheless, that could be exem- 
plifled by any number of other particular phenomena. Thus d, 
for example, which works out on the official interpretation to be 
1.35 meters, refers to an amownt of distance, not to the unigue 
particular spatial separation between the edge of the table and 
the point of impact. Variable d does not refer to that located sep- 
aration in the world, in other words; rather, from this point of 
view it applies to that separation in virtue of being a measure of 
that separation, a measure that would be exemplified by any 
other separation between two particular locations that were also 
1.35 meters apart. Similarly, if, on the particular interpretation, h 
referred to the height of this table, and h' to that of another table 
of the same extent, then on the universal interpretation the 
eguation h - h' would not be a claim of the common extent of 
two particulars, but rather an assertion of identicality between 
one and the same abstract measure. 


18Tables and walls are of course material, not physical. 163 
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On the mathematizatlon of positlon 

Points or positions, in elementary physics, are traditionally modeled 
as vectors, which even at an abstract level reguires the imposition (inscrip- 
tion) of an origin. Vectors can in turn be broken down into axial com- 
ponents, mandating the additional imposition of a reference-frame 
orientation with one axis for each of the underlying number of dimen- 
sions. Finaliy, the measure (length) of a vector, or of its components, re- 
guires imposing the third defining characteristic of a reference frame: that 
of unitsor scale. To an extent, these three characteristics— origin, orienta- 
ton, and scale—are orthogonal. Thus the measure (length) of an arbi- 
trary vector reguires the last of the three (scale), but is independent of the 
first two (origin and orientation). 

Given these facts, positional vectors can be added and subtracted arbi- 
trarily. Curiously, however, with respect to dependence on reference 
frame, the difference between two positions-taken-as-vectors a and b has 
a different status from their sum. The sum, first, has the same status as the 
addends: it is intrinsically origin-relative, reguires units for measure or 
length, and similarİy reguires frame orientation in order to be broken 
down into axial components. Although it is also a vector, the difference 
berween aandb points from b toa, rather than originating at the origin— 
and therefore, at the most abstract level, depends on 70xe of the three 
properties of the reference frame (though, again, it will depend on units 
for measure, and orientation for axial componenty). 

Inasense, what is going on here is that a—b is associated with a #7ans/2- 
#on from a to b, where translations are a different kind of thing from 


Even the position terms x; and x,receive universal (third- 
realm) interpretations on the official view: as designating the 
abstract measure of the distance between the two points in gues- 
tion and some putative “origin.” The position terms have to be 
interpreted in this way, moreover, since subtraction, normally 
defined over numbers, is understood as extended to arithme- 


points or positions (even if they are modeled by the same kind of thingg— 
namely, by vectors). Thus you can add and subtract translations to get 
more translations, subtract positions to get translations, and add positions 
to translations to get positions—but at least on this non-origin reading, 
you cannot add positions, at all. 

Alas, the subtleties do not stop there. For note that translations, in the 
sense just defined, /0se particilarity. Thus, in a vector-space model (and in 
most more abstract mathematical models as well) the difference between 
positions-as-vectors a and b is considered to be identical to the difference 
between positions-as-vectors cand d, so long as d is the same distance and 
direction from c that b is from a. The particular path froma to b, however, 
remains different from that from c to d (except where a is candb id). If 
I were to walk from a to b, and you from d to c, we would not in general 
pass each other along the way. 

What this all shows, I suppose, is that mathematical modeling is more 
of a gradual than an all-or-nothing affair. Nevertheless, I stand by the 
statement in the text: that mathematical operations, of which addition 
and subtraction are simple examples, are still only defined over positions- 
as-modeled, not over positions-in-and-of-themselves. In order for things 
to be added or subtracted—in order, that is, for things to be of the right 
form for the relevant arithmetic operations to be coherentiy defined— 
they must be modeled with 707-particular abstractions, not directiy 
treated as concrete in-the-world particulars. That, after all, or so at least it is 
plausible to argue, is what it is to be mathematized. 
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ticized measures, but is not normally thought of as applying to 
locations. İn fact it is meaningless to think that it applies to loca- 
tions; what sense is there in imagining subtracting the position 
of the Statue of Liberty, say, from the position of the World 
Irade Center? One needs origins, orientations, and measures for 
mathematics to get a grip. The fact that the terms are given in 
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units betrays this fact of measurement; if they genuinely desig- 
nated particular locations, units would not be necessary. Units 
figure only in the universal interpretation.!? 

"wo morals. Some theory— perhaps a theory of intentional- 
ity, or a theory of science, or a theory of measurement, but any- 
way a theory sustained by an adeguate metaphysics—is going 
to have to deal with the complexity of how we as participant 
observers (we must.be participants, if we are to build the room) 
negotiate so seamlessiy and almost unconsciously between uni- 
versal and particular interpretation. Being able to slide back and 
forth in this way, between the particular interpretation, of type 
“2nd > Ist realm,” and the universal interpretation, of type 
“2nd > 3rd,” isa genuine and hard-won skill — one that must 
belearned, one at which some people are better than others, one 
that ties into differences between narrative and abstract readings 
of word problems.29 'The second moral is to recognize, as well, 
that nothing has been said about how we are able to perform this 
fear. We know that, as intentional subjects, we can interpret 
terms as having particular (ıst realm) reference. That comes 
with, or at least is dependent on, our ability to take the objects 
in guestion (positions, heights, etc.) as particulars. And that as- 
pect of our ability to register the world in terms of concrete ob- 
jects has been admitted since the outset; indeed, that has been 
one of my main claims. But #ow we can do so has not yet been 
explained. Nor has it been explained how we can interpret terms 
as having universal (3rd realm) reference. Certainly neither abil- 
ity has yet been illuminated by what we know about the physics 
of the situation. 


19Things are actualiy trickier than this paragraph suggests; see the sidebar 
“On the mathematization of position” on page 164. 
It is also interesting to consider whether the units and position of the 


origin matter to the “answer.” İn one sense they clearly do, since “1.35 me- 
ters” is couched in terms of them. In another sense they do not— the sense 
in which the answer “4.43 feet” is the same as “1.35 meters.” 

2 Perhaps if word problems were explained in this way, they would be easier 
tolearn. 
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Ina moment | will set people aside and turn to the pure 
physics of the situation— to the table and the puck alone, inde- 
pendent of theorists, eguations, or terms. One final comment, 
though, is worth bringing to the surface. From a semantical 
point of view, the nature of the “language of physics” differs 
markediy, depending on whether one considers the universal or 
the particular interpretation. With respect to the universal 
interpretation, the one that normally receives official blessing, 
the language of physics is at least allegediy formal or context- 
independent (though that can, and of course has been, denied). 
But the particular interpretation is more interesting. İt gives rise 
to a vaguely “token-reflexive” intuition in the Reichenbachian 
sense mentioned earlier: that we may be able to refer to these 
particular positions on the floor because of our own particular- 
ity. But however the story goes, whether or not it involves in- 
dexicality or token-reflexivity, it is at least clear that the 
particular interpretation is context-dependent. So if being able 
to read the eguations both ways is constitutive to being a physi- 
cist, even the language of eguations may not be so formal, after 
al. 

Deixis 

Turn, then, to the world itself, sans theorist or observer, sans 
written eguation or diagram. Set the entire second realm aside. 
What remains? 

Although the laws themselves are wholly abstract, and in and 
of themselves have no particular purchase, I have already said 
that the “first-realm” world they apply to is one of pure particu- 
larity. Not only that; it is a realm of particularity unfolding in 
time. And not only does it unfold in time, but how it is at any 
future moment differs from the way it was ata previous moment 
in aregular way. As far as physics is considered, in fact, that is the 
only thing that is regular. That is why physical laws take the form 
of temporal differential eguations. The particular state at any 
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given moment is mapped onto a new particular state, in a way 
that is governed (dictated, described, etc.) by universal laws. 
Particularity breeds particularity. 

Consider the situation from the puck's “point of view.” It 
launches from the table's edge, and heads towards a landing 
point downwards and in front of it. Which point, exactly? 
Whatever point is determined to be the point of impact, as 
dictated by the laws of physics. But the laws are universal; is 
there any problem with their “specifying” a particular point? 
None whatsoever. We say that the point of impact is deter- 
mined by the laws of physics; what we mean is that it is deter- 
mined by two things in combination: the laws, which are uni- 
versal, and the launching point, which is particular.2! The laws 
themselves are universal, and they apply universally; but in their 
application they are functions from particularity to particu- 
larity. 

Al of this is so obvious and familiar that it can seem insig- 
nificant, or anyway banal. The way it works is so thoroughly en- 
grained in the metatheoretic apparatus in terms of which we 
formulate the laws (differential eguations, the calculus, etc.) 
that the underlying structure no longer stands out. lt is worth 
rehearsing here, however, in order to bring out the following es- 
sential fact: 


The laws of physics are fundamentaliy deictic. 


Physical events themselves— the never-ending unfoldings of 
cosmic particularity—are in a fundamental sense token- 


2'İe would be more correct to say “the initial state” rather than “the launch- 
ing point.” The problem, however, is that the former phrase is systemati- 
cally ambiguous, in the way that so many other things in physics are: it can 
mean the particular initial state, or #he measwre of that initial state, in the 
sense of that (abstract) thing that this particular initial state would share 
with another one from which, according to the laws of physics, it was indis- 


tinguishable. 


This discussion shows up why it is so important to discriminate the par- 
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reflexive. Moreover, it is this physical deixis that is going to 
ground the indexicality of reference.2 

To see why, consider the first person pronoun 'P, a para- 
digmatic example of a deictic term. Semantically, we understand 
itin the standard two-stage way. Its meaning, we say, is constant: 
roughiy, that on any occasion it is used to refer to the speaker. 
Because the meaning is constant, the pronoun can be learned; it 
is also why there is only a single entry in the dictionary. The ref 
erence, however, varies, according to the context of use. And the 
reference varies systematically—not in a chaotic or arbitrary 
fashion, but in a way that is governed (dictated, described, etc.) 
by the meaning. Ihat is how we can know whom, on any given 
occasion, an utterance of 'T refers to, without having to learn 
that reference as an additional fact.23 Moreover, whereas the 
meaning is abstract,? the referents are particular (1 use 'T to re- 
fer to me; you use it to refer to you). And finaliy, the reference 


ticular and the universal (first and third realms). The terms provide intu- 
itive access to a metaphysicalİy essential distinction that is otherwise hard 
to talk about. 

22The term 'deixis' is more commonly used in linguistics than in philoso- 
phy for a phenomenon that a philosopher of language would more likely 
call izdexicality. | prefer 'deixis' for the foundational phenomenon because 
it frees 'indexicality to be used in an etymologicaliy indicated way (though 
Iwill not do so here): for the more sophisticated situations, called “deferred 
ostension” by Çuine (1971) and “deferred indexical reference” by Nunberg 
(1993), in which an index is used as a device with which to establish distal 
reference —as for example when someone says “Tam parked out back,” or, 
pointing to a book, “They don't know how to write very well.” 

2'The name "Susan is context-dependenı, too: different utterances of it, on 
different occasions, (often) refer to different people. But 'Susan' is ambigu- 
ous, not deictic, because there is no systematic rule of application. Each 
person named 'Susan' was so-named in an (approximately) independent 
baptism ceremony; and each use of the name 'Susan' to refer to such a per- 
son has to be based on a separately learned fact. 

24 Although “meanings” can arguabiy be made into individuals, most 
people would not call them particulars. 
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varies, in this systematic way, not by token, as Perry has pointed 
out, but by utterance or use.2 

By the same token, consider magnets.29 Suppose | pick up a 
magnet in the workshop, using it first to clean off the drill press 
table, then to retrieve some paper clips from the floor. In the ab- 
stract, magnetic attraction, like meaning, is systematic and con- 
stant. Ihat is why there is only one entry for magnets in the 
dictionary of Maxwell's eguations. Again, it is also why we know 
how to use a magnet in new and different situations, without 
having to learn any new facts. But although magnetic attraction 
in general is abstract, the attracted items, like referents, are par- 
ticular. And once again what is attracted depends on use, not on 
token. I have just one (token) magnet in my workshop; but | use 
it on different occasions to pick up different things: yesterday, 
filings from the drill press; today, paper clips. 

İn both cases the governing law (regularity, habit) is an ab- 
stract but constanı universal that maps particular occur- 
rences —events, essentially— onto other particular occurrences 
or events, in a systematic way. That is by no means the end of the 
comparison, however. For as much might be said about any uni- 
versal law. The crucial point of similarity, which is also the most 
difficule to say, has to do with the fact that the particularity of the 
“result,” referent or collected item, spread out through space and 
#ime, in a kind of continuous egocentric (differential) way, until 
it captures the first entity that relates to the source or originating 
particular event in the mandated fashion. If you start with a 


2 Perry's example involves two deaf mutes, so poor that they have to share 
a single card saying “I'm a deaf mute; will you give me some money?” 
(Perry 1979). His point is that the reference of 'T is fixed by the act of hand- 
ing the card to the passer-by, not by the existence of the written token. 
Note as usual the complex calculation involving the coordination of same- 
ness and difference. This relates to the self-reference example in chapter 1; 
a community of'n people sharing m cards would set up a variety of cross- 
cutting fan-outs and fan-ins to the referent. C£. $s.a, below. 

26The use of magnets to illustrate this point was suggested by Adrian 
Cussins. 
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given particular, in other words, the governing laws or rules will 
tell you, incrementally and “egocentrically,” how to move 
through the surrounding particular plenum, this way and that 
way and the other way, 54 always staying fully particular, until, 
finally, you arrive at the end-point—at the referent or filing, as 
it were, i.e., at the “object” or “target” of the given regularity. 

In other words, there is more to the deixis of 'T, “here, and 
“now than is captured in the statement that the referent depends 
on the context of use, even that it depends on the context of use 
in a systematic way. İt is this “something more,” this fact that it 
moves continuousiy and incrementally through the adjacent 
spatio-temporal plenum, that we get at with intuitions of token- 
reflexivity. By way of contrast, consider the aberrant word 'N, 
stipulated to work as follows: on its Nth utterance, in all of his- 
tory, it shall refer to the nth tallest person ever to exist.27 Thus 
one could make the following true claim: “N is taller than N.” 
This is systematic; and it depends on the context of use. But it 
does not depend on the context of use in the way that deictic 
terms do. lt “takes leave” of the plenum of particularity (the first 
realm), and then re-enters it, at some different place, without 
having traveled incrementaliy from here to there. 

What N lacks, magnetism has. And what 'N has, magnetism 
lacks—and not only magnetism, but the physical world in gen- 
eral, and not just the physical world, but the world in toto. Mag- 
netic attraction and first-person pronouns are thus far more 
similar to each other than either is to the word 'N. In both cases, 
one sets out from the originating particular event, the deictic 
“source,” and travels continuousiy through the intervening par- 
ticular plenum until one finally arrives at an egually particular 


7This example only works if time (or at İcast the number of people) is fi- 
nite. A more controlled version could have it that 'N refers, on its Nth utter- 
ance, to the Nth person ever to have been born, which only reguires that 
utterances and births be weli-ordered. On this reading, “N was born before 
N” becomes tautological. But while this is better defined, it is more like real 
pronouns in being, still, though in a strained sense, token-reflexive. 
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“target,” a target that relates to the source in a way that is contin- 
uously determined by the governing regularity. In both cases, 
moreover, the target is the full particular fragment of the world 
that exempliftes the reguisite properties. When 1 use “here, as | 
write this, İ refer toapeninsula on the southern coast of Finland, 
replete with the uncountabiy many other properties it exempli- 
fies, besides being my present location. And when | pick some- 
thing up with a magnet, | pick the whole object up—scrap, 
birthday present, 127th object from the left corner of the table, 
etc.—not simply its magnetic attractiveness. 

This isnotan analogy. The structure is the same. Physical re- 
lations are context-dependent in the same way as elementary 
deictic terms. Except that that puts it backwards. Deictic terms 
are context-dependent, and succecd in getting at particular ref- 
erents in exactly the same way that physical relations are context- 
dependent—namely, by parlaying their own particularity 
through a “spreading-out” generic regularity onto a target par- 
ticularity. 

The structure of theorles 

The reason the homology between deictic (indexical) reference 
and differential physics is not a theoretical commonplace is be- 
cause the theoretic apparatus for semantics and physics has his- 
toricaliy been formulated in such different ways (to say nothing 
of the fact that the enterprises have largely been carried on in dif- 
ferent communities). Specifically, the use of the calculus in 
physics, and “semantic brackets” ('T and *1) in logic, hides the 
underiying conceptual similarity. 

To see how this goes one needs to track the way in which ob- 
jects and properties (types) are represented in the two standard 
formalisms. In logic and semantics, we typically use singular 
terms to designate the (individual) ob/ecis and their types, and 
leave the (semantic) relations implicit. Thus consider an ordi- 
nary semantical eguation, one that gives the meaning of the 
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word 'T, assuming that contexts are modeled as structures over 
which such functions as 'speaker-of” are defined: 


(il—Acontext.speaker-of(context) 


so that, in a given context cı, the referent or interpretation can 
be indicated as follows: 


111 (c) John 


What is important to note is that the relation of interpretation is 
represented syncategorematicaliy, as something like: 


LNO2 


or, if one were to put it more functonaliy, merely as: 


LI 


No explicit predicate letters are used to designate the primary se- 
mantic relation, in other words— che interpretation function, 
the primary subject matter of model theory, semantics' eguiva- 
lent of force and acceleration. Rather, to the extent that explicit 
variables are used, they designate the objects over which this rela- 
tion or function operates.?8 

In physics, in contrast, as indicated in the example given car- 
lier, in figure 5:4 on page 162, the representational practice is al- 
most an exact dual. The primary theoretic identiflers are used to 
designate the properties and relations—for example, the force 
of the magnetic field B—whereas the particulars they apply to 
are İeft wholiy implicit. One would not normally ask the gues- 


The tendency to leave interpretation nameless (in eguations) may be a 
conseguence of the fact that most semantic models consider oniy one such 
function or relation (and thus do not need a syncategorematic position 
from which to guantify). The situation might change if models were 
broadened to include a third party, along with the sign and what is signi- 
fled, such as an explicit interpreter or act of interpretaton— or, in a com- 
putational vein, were expanded to describe the three-way relation among 
program, process, and subject matter, as suggested in $2 of chapter 1. 
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ton “Which paper clip will this magnet pick up?” in the way 
that one would ask “To whom does this use of *P refer?” 

Consider the issue of coordinate system, to press the homol- 
ogy a bit further. In order to analyze a particular case of (first- 
realm) magnetic attraction, one first needs to set up a (third- 
realm) universal interpretation in terms of which to analyze it. 
This involves fixing an inertial reference frame over the situation 
in guestion, with an assumed (particular) point of origin and 
(universal) system of units.2? From the magnet point of view, 
however, what is attracted is a function of its own position, not 
of any externaliy imposed reference scheme. The irony is strik- 
ing; a tension between, as it were, the a//0ceniric coordinates in 
which physics describes its subject matter, and the “egocentric” phe- 
nomena thereby described. This subject-matter egocentricity 
(deixis) runs so deep in physics that it has been implicitly codi- 
fied in the fact that physical laws are formulated as differential 
eguations (what else could the “differences” implicit in the dif- 
ferential eguations be defined over, after all, except over the sys- 
temis previous particular state?). So it has never had to rise to the 
surface as an explicit theoretical claim. 

Almost thirty years ago 1 asked my undergraduate physics 
professor what part of the content of physics was captured or 
carried in the differential calculus, and what part was captured 
or carried in the laws, the laws that were stated in that calculus. 
In particular, | wanted to know how much of Newton's and 
Maxwell's brilliance lay in selecting that formalism as the repre- 
sentatlonal vehicle of choice (a lot, it seemed to me), and how 
much lay in formulating the laws of motion, the laws of electro- 
magnetism, etc. This last discussion supplies the answer: 


Je is the deictic nature of physics (&.e., the “token-reflexive” nature of 
she fundamental physical force fields) that is captured in the 
calculus. 


>le is essential that the origin be particular —or at least (to put the same 
point differentiy —I have made no attempt to fix the language) that there 
bea particular point corresponding to the universal origin. 
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Any physics compatible with the calculus—any physics whose 
laws could be expressed in differential form— would exhibit the 
kind of deixicity here being described. 

In this way we arrive at our first moral. In virtue of the deictic 
nature of its constitutive regularities, the physical substrate sus- 
tains exactly the sort of token-reflexivity that Strawson and 
many others have seen as a necessary constituent in the particu- 
larity of object reference. Recognizing this fact, which has been 
obscured by differences in theoretical framing, represents a sub- 
stantial step towards meeting the “world as One” mandate of 
naturalism. In particular, it shows one way in which physical 
and intentional phenomena are more similar than one might at 
first have thought. Perhaps it will please a Fregean physicist that 
the object of a magnet's reach is determined by the sense of its at- 
traction. Or sober a proponent of situated language to realize 
that physics has been “situated” since the beginning. 

Either way, it is clear that the major challenge, for an in- 
tentional theorist, is to figure out how even relatively context- 
independeni language can possibly work. When you stand in 
front of me, I can refer to you ina way that is notali that different 
from the way in which my magnet can pick up the iron filings 
that are under my hand. What needs explaining is how I can 
miss you, when you go away. 


individuality 
What, finally, does physics have to say about individuality? 
Inaword, nothing. As with logic, objectivity, truth, and vari- 
ous other notions essential to the (second-realm) practice of 
physics, but not implicated in the physical picture of the world 
it paints, so too issues of individuality and individuation are not 
a constitutive part of the subject matter of physics. Needless to 
say, that is not to deny that physical features may enter into the 
determination of an objects integrity or coherence— properties 
such as spatio-temporal continuity, relative discontinuity (of 
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density or material) at the objects boundaries, and so forth. At 
the same time, I do not mean to imply that physically identifi- 
able features are ever sufficient, on their own, to warrant calling 
something an individual. As with the relation between organic 
composition and life, certain kinds of physical coherence may be 
necessary to sustain individuality, but at the same time be inca- 
pable of explaining it. The essential point, however, is to recog- 
nize that, no matter how much or how little physical features 
enter into the overali eguation, the essential notions— of coher- 
ence, boundary, relevant sense of continuity and discontinuity, 
etc.—are not themselves predicates of physical theory. 

From this it might seem that an analogy between individual- 
ity and objectivity would go through intact: i.e., that physics as 
practiced—i.e., the second-realm phenomenon— would pre- 
suppose, but not explain, the notion of a discrete individual, just 
asit presupposes, but does not explain, notions of reference, rep- 
resentation, objectivity, and the like. That is almost right— 
much more right, in fact, than one might at first suspect. But at 
the same time the true answer is both more complex and more 
interesting than that suggests. OntologicalIy, in particular, it is 
not clear that physics actually does presuppose the notion of in- 
dividuality. That is, it is not clear that the pure physical (first) 
realm is assumed by physics to be populated with any individual 
objects at all. 

This is easiest to see on a field theory interpretation, which is 
one reason İ have chosen to work with it. The picture of the 
(first-realm) world to which this conception is committed is one 
of infinitely extensive continuous fields of mass, charge, etc., 
ebbing and flowing in dynamic ways as governed by the relevant 
classical laws. Given the results of the previous section, we can 
say that the world of classical physics, at least on this interpreta- 
tion, is one of infinitely extensive continuous, particular, deictic 
felds. 


There is of course discreteness up one level, at the level of 
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properties. What I am calling the third realm, in other words, 
consisting of the concepts and properties themselves, is wholiy 
discrete.39 Velocity is a discrete property, wholiy distinct from 
mass, and egualiy distinct from charge. Thus it is perfectiy co- 
herent to talk of arbitrary real-valued velocities, such as 23.4589 
meters per second, and arbitrary rcal-valued masses, such as 
21.004 kilograms. It makes no sense ataall, however, to talk about 
something that is 23.196 a velocity, but 76.996 a mass. This 
higher-order discreteness will be addressed in chapter 11, inan ef- 
fort to understand where it comes from, determine how much it 
can beleaned on (in developing a general notion of discreteness 
and individuality), and understand what it would be like for it 
not to hold. For the time being, however, it is enough to focus on 
what would normally be called the “object” level, except that for 
obvious reasons that is not an available phrasing, so that (as pre- 
viously mentioned) | instead call it the particular level. 

I said just now that it makes sense to talk about “arbitrary, 
real-valued velocities, such as 23.4589 meters per second.” It 
would have been easy to write the following words, instead: that 
it makes sense to talk of “an object5 having an arbitrary, real- 
valued velocity, such as 23.4589 meters per second.” But what 
would that object have been, that possessed such a velocity? 
Who brought i? to the party? Certainly it would not have en- 
tered into any physical law. It is not just that no particular ob- 
jects figure in the laws of mechanics or electromagnetism; there 
are no generic place-holders for objects, either. The eguations 
contain no variables that range over individuals; not even, sur- 
prisingly, over space-time points, such as particular locations. 
Instead, as we saw in the last section, the variables range over #he 
measures Of propertie—for example, over generic measures of 
the distance between locations and a fixed point of origin. 

In sum, being an individual object is also not, in and of itself, 
an effective or even salient physical property. No physical attri- 


39For a discussion of this kind of higher-order discreteness—Haugeland 


calls it “second-order digitaliry” —see Haugeland (1982). pa 
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bute holds of an individual, for example, except in virtue of its 
physical composition. If “to be is to be the value of a bound vari- 
able,” physics will be of no help in easing the existential angst of 
any ordinary individuals. For #4ere are no physical objects. 
Epistemic Iindividuals 

There is something bizarre about all this, however. It is abso- 
lutely paradigmatic to conceive of the world in terms of individ- 
uals, when doing physics. Consider the trivial example discussed 
carlier, with a puck, table, etc. These are all discrete individuals. 
İn fact it is daunting to imagine ftaming the problem in a pure, 
field-theoretic way. Yet the very fact that it is daunting betrays 
what is going on. Individuals are not an ontological fixture of the 
physical world. Instead, they are part of the epistemic structure 
of physics-the-discipline. Not only that; they are absolutely cru- 
cial, epistemicalIy. They are necessary for us, as epistemicagents, 
to calculate anything, to figure anything out, to allow physics to 
be wseful. In sum: they are consiructs of the second-realm (that is 
why the analogy between individuality and objectivity is so 
close). 

Consider, for example, what would be reguired to calculate, 
in the absence of any postulated individuals, what we normally 
conceive of as the gravitational attraction between two bodies. 
In such a scenario there would be no “bodies,” strictly speaking; 
instead, there would only be an infinitely extensive real-valued 
density function defined over all of space—call it M. By the 
same token, since the bodies could be neither identified nor lo- 
cated, it is not entirely clear what the “answer” would be—i.e., 
exactly what is being asked. If (violating the assumptions a bit) 
we assume that we are interested in the gravitational force ex- 
erted on a finite region, then one can imagine that the answer 
should itself be a manifold, defined over the region, whose value 
at cach point is the net gravitational force impinging on that 
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point. The calculation thereby implied would be something like 
the following: 


(EŞE as 


region universe EE -s'p 


Four things about this should be clear. First, except in a van- 
ishingiy small (measure zero) percentage of cases, posing the 
problem would teguire an infinite expression. Second, even if 
that could be done, doing the calculation would depend on an 
infinite amount of information. Third, even if that information 
were available, it would reguire an infiniteamount of work. And 
fourth, the result of that work—the “answer,” as it were— 
would, like the problem itself, be infinite, not in general express- 
ible through finite means. 

In very special cases, of course, the suffocating infinities can 
be elided, cither by analytic means, or by the appropriate use of 
idealizations. Famously, for example, the gravitational force ex- 
erted by a spherically-symmetrical hollow region of uniform 
mass density can be proved to be zero, within the sphere, and 
eguivalent to a point mass of egual mass located at the center, 
outside the sphere.3! The very term “idealization,” however, 
is an admission that things are not this way, which in turn be- 
trays the fact that the idealized circumstances—alleged point 
masses, for example—are features of the epistemic situation, 
not of the ontological one. And other than in the infinitely un- 
likely event of a perfect arrangement of the physical world— 
which is to say, all the time—it is also admitted that the use not 
only of point masses, but every other aspect of the use of indi- 
viduals, such as closed systems, discrete objects, etc., is only an 
approximation, that parts company with the way the world “re- 
ally is.” That is to say, these idealizations part company not only 
with the way the world is in some potentialiy ineffable sense, 
but with the way #hat physical theory itselfregisters the world as be- 


3'This is true of all 1/r? forces. 179 
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ing. İt isa recognition of a theory-internal gap or split, nota rec- 
ognition of the limitation or partiality or approximateness of 
the theory itself. Moreover, to repeat the central point, it isa co- 
herently structured gap, between how the theory takes the 
world as being, and how the theorist must register the world, in 
order to do any predictive or calculative or other kind of useful 
work. 

It is of course extremely conseguential, for the purposes of a 
theory of intentionality, to recognize that individual objects do 
not enter the physical world view, but instead play a role in the 
practice of physics for epistemic— that is to say, intentional — 
reasons. The original and overarching guestion was whether we, 
as students of intentionality, could gain anything from physics, 
regarding the notion of an individual object. The result, how- 
ever, is the exact opposite. Epistemology, calculation, predic- 
tion, and the like, are oxr subject matter, not theirs: 


Physicists will have to İook to a theory of intentionality for an ac- 
count of the notion of an individual, not the other way around.” 


Discrete feature-placing 

One final comment about the relation of physics to the notion 
of individuality. I have used the example of classical field theory 
because it is pedagogically simplest; in virtue of its commit- 
ment to complete continuity at the base level, it is most obvi- 
ously free of any deep ontological commitmentis to the dis- 
creteness of individuals. There is good reason, however, to 


321 have not considered a form of “indispensabilicy” argument for individ- 
uals here: that if they are necessary, in order to do physics, then that facı 
alone should guarantee them a kind of reality. It is not clear to me, for one 
thing, that they really are indispensable, unless one takes the ability to cal- 
culate to be a necessary part of the commitment of a physicist. But anyway 
that is to miss the point. | am not arguing in this section that individuals 
are not ?egj all I am saying is that physics does not explain them. Just be- 


cause | cannot buy them at physics” store does not imply that they are exis- 
tentialiy challenged. 
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believe that the moral holds true of physics more generaliy. 'To 
see this, note that discreteness and individuality are not the 
same thing (although it is a nice piece of homework to spell out 
the relation between them). In particular, there is at least this 
difference. Discreteness reguires only what physics has already 
been admitted to depend on: individuation, in the second 
realm, at the level of properties. 'Thus consider a sguare wave: a 
temporal pattern of voltage on a wire, for example, that shifts, 
every second, back and forth between o and #ş volts. Although 
it is easy for us to identify individual pulse— the voltage pulse 

“between t and t*1, for example— there is nothing in the basic 
ontology of sguare waves that either reguires or /usfifles that 
identification. 

Thus the physics of sguare waves is what in a Strawsonian 
spirit I will call Ziscrete fPature placing. So the guestion to be 
asked is whether branches or interpretations of physics that are 
more superficialiy individuating than field theory—branches or 
interpretations that may look as if they work more centrally with 
individuated objects— do anything more than discrete feature 
placing. And as suggested in the accompanying sidebar (page 
182), there is good reason to believe that the answer is 70. On the 
other hand, I want to leave further consideration of these physi- 
cal cases to another time. Here | just want to pull together such 
lessons as have been learned from this digression in preparation 
for a return to the intentional realm. It should be said, though, 
that the eventual metaphysical picture will undermine the 
sharpness of the divide between ontology and epistemology 
(i.e., the sharpness of the divide between the first and second 
realms) —a result that will soften not only the urgency, but also 
the facticity, of this entire guestion. But that does not render the 
current conclusions any less important, any less conseguentüal. 
It simply means that we are still in the process of mapping and 
clearing the land, not yet of building a stable or permanent 
dwelling. 
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Reldentiflability and discrete feature-placing 
Another reason to believe that the general claim that individuals are epi- 
stemic, not ontological, features of physics has to do with the notion of 
reidentiftability that was claimed, at the outset, to be a defining character- 
istic of what it is to be an individual. It was implied there that “reiden- 
tifiability” and “identifiability” are essentially synonymous: one cannot 
properly be said to have identifiedan individual, as opposed to having rec- 
ognized the particular manifestation of a (potentially discrete) set of prop- 
erties, unless one can distinguish the object from another that exemplifies 
the same set of effective properties (so that even a physically perfect replica 
of a Rembrandt would be of no great artistic value, for example, because 
of not being the one he actualiy painted). Given that physical laws are 
ahistorical, it seems almost a theorem that, with respect to their subsump- 
tion under physical regularity, eguivalent exemplifications of physical 
properties would be indistinguishable. 

None of this is to deny, when appropriate guantities of Hz0 and co; 
combine to produce a mixture of Cı2H22Oj, and op, that there isa fact of 
the matter about whether the oxygen molecules released as a gas come 
from the water or the carbon dioxide— or eguivalent guestions about 
electrons or guarks. Grooves in the space-time plenum are still not reiden- 
tifiable objects. 


4 Concluslon 
W har should be taken from all this? 

Wirh respect to objectivity, universality, truth, and the like, 
physics had nothing direct to say. Relations between (second- 
realm) subjects and observers and the (first-realm) physical ple- 
num were not explicit subject matters of physics. As is well 
known, both relativity theory and guantum theory hold intri- 
guing conseguences for such theories of the physical partici- 
pan/observer. But these conseguences are not explored, theory- 
internally, nor would their exploration seem to count as part of 
physics per se, but more as philosophy of science or science stud- 
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ies. Nor was the role of any other second-realm phenomena 
explored: instruments, experiments, debates, and any other 
guintessentialiy material phenomena. Nor did physics even take 
a stand on the metaphysical status of the second realm. Physics 
per se is not committed to physical naturalism, for example; 
physical naturalism is just one of many possible stances to- 
wards physics. 

Similariy, all relations to what | called the third realam— the 
abstract realm of types, properties, features, numbers, mathe- 
matics, etc.—also fell outside the scope of physical theory. 
Metatheoretically, in sum, physics is largely mute. And in a way 
that is no surprise. No one ever expected physics to explain phys- 
iCİStS. 

Wirh respect to particularity and individuality, the answer 
was simple: physics does provide a story about particularity, but 
no corresponding story for individuality. Individuals, as we saw, 
were epistemicaliy necessary for physics-the-discipline, but were 
not part of physics ontological claims on the world. This result 
can be very simply summarized: 


There are no physical objects (individuals), only material ones. 


That is not to say that all individuals are necessarily material; as 
we have seen, some individuals, perhaps even some particulars, 
may be abstract. What it does say is that individuality is not 
made out of purely physical stuff; it will have to be assembled 
out of some kind of more expensive ingredient. 

With respect to particularity, physics did not just deal with it; 
it painted a very specific picture. Ontologically, this image is 
very important to hold in mind: of an endless ebb and flow of 
spatialiy-infinite fields of continuous, deictic, pure particularity. 
Except the continuity should not be taken too seriously; it was 
mostly useful as a pedagogical device to unseat our commitment 
to the discrete edges of objects. In point of fact the sorts of pic- 
ture that have emerged in the physics of the last few decades— 
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of fractals, chaotic turbulence, and sheer ferment —are much 
more realistic than the smooth curves of the classicist. Fields are 
as likely, if not more likely, to be the locus of profuse and tumul- 
tuous chaos as of pristine smoothness. Either way, they have yet 
to be individuated. 

If these are the substantive conclusions, what are their meth- 
odological correlates? Here the moral is cautionary, and strong. 
This digression into physics has only strengthened the irreduc- 
üonist principle, leading to the following extremely stringent 
thesis: 


Criterlon of Ultimate Concreteness 

No naturalistically?? palatable theory of intentionalisy— of mind, 
computatlon, semantics, ontology, objectivity—can presume the 
identity or existence of any individual object whatsoever. 


The name “Criterion of Ultimate Concreteness” is appropriate 
because, as will soon be evident, one of the things that individu- 
als have, that physical phenomena lack, is concreteness's oppo- 
site: abstraction. 

The most natural way in which to interpret this criterion is to 
see it as prohibiting the advance (pre-emptive) individuation of 
any discrete objects in the subjects semantic domain—in its 
kitchen, for example, or on its way to work, or in the office. This 
was one of the problems with a metaphysics of the body. “The 
body,” as an entity, does not come for free; it is a substantial 
achievement, one that has to be individuated, carved out from 
a background, kept in shape, etc., by, among others, the subject 
whose body it is (and perhaps also by the cosmetics industry). 
The nature of this individuation, and perhaps objectification as 
well, is something that a metaphysical account has to explain; it 
is not something that can be taken for granted. 

But ground-floor individuation is not the only thing that is 
proscribed. For the metaphysician or intentional theorist, per- 


> Naturalistic in the “overall” sense embraced in $1 of this chapter: as the 
methodological correlate of'a “world as One” construal of realism. 
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haps the most sıriking conseguences of the Criterion of Uli- 
mate Concreteness have to do with what one might think of as 
metatheoretic individuation, which is proscribed as well. In par- 
ticular, it means that no intellectualiy satisfying theory can pre- 
sume the identity or existence of 2be subject, let alone presume 
the identity or existence of any of the subject's objects —i.e., the 
objects that the subject will take the world as containing. For to 
presume the existence of the subject would be as methodologi- 
cally circular, by presuming the existence of what is to be ex- 
plained, as to presume the existence of their car— to say nothing 
of committing egualiy egregious errors of inscription. 

Naturally enough, this boundary between subject and “the 
rest of the world” —a distinction between self and other (1 and 
Thou) for the subjece— will figure prominentiy in the subject's 
achievement of an objective conception of the world. It is less 
weighty for the theorise—a simple matter of subject-matter in- 
dividuation. And yet, as the foregoing discussion has argued, 
and as I hope, perhaps more compellingiy, in the next several 
chapters to show, to preswme it vitiates any attempt to under- 
stand how reference, for example, and other forms of inten- 
tional participation, actually arise. 

It is very important to be clear on the exact methodological 
conseguences of this mandate to avoid an a priori subject-world 
distinction. From the point of view of the theorist, it is a reguire- 
ment that the theorist take a neutral position, at the outset, on 
the guestion of realism vs. anti-realism—i.e., on the age-old is- 
sue of how responsibility is to be divided between subject and 
(remaining) world. But that does not mean, at least initialiy, that 
an intentional theorist need themself be metaphysically neutral. 
lam not, at least not yet, claiming that for a theoretician to ac- 
cept the Concreteness Criterion reguires that they suspend their 
commitment to the separation between themself and their do- 
main of inguiry. Rather, at least initialiy, the reguisite neutrality 
is neutrality about zealism for the subject: neutrality about the 
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way in which the territory laid out in front of the theorist is as- 
sumed (or not assumed) to be divvied up into subject and ob- 
ject. As usual, the aim is scrupulously to avoid inscription errors 
or pre-emptive registration; it is not to badger the theorist into 
an alien or uncomfortable theoretical standpoint. 

In thelong run, however, the two positions must be aligned: 
the position about how life is for subject-cum-world that one 
ends up being committed to, and one's own metaphysical stand- 
point, from which one has arrived at that conclusion. They must 
be aligned because of a different criterion, which 1 have else- 
where called a Criferion of Integrity:3* the fact that it would be 
contradictory, overalİ, to claim that intentionality or semantics 
is one way, but to make that claim from a competing or alterna- 
tive theoretical vantage point. It is because of that eventual 
alignment that the words 'at least initially” occurred twice in the 
previous paragraph. Nevertheless, this secondary reguirement 
for eventual alignment should not be allowed to homogenize the 
primary structure of the theoretical situation. 

Teasing these two metaphysical positions apart (subject's and 
theorist's) is important, in part because it gives the theoretician 
abitofroom to mancuver in dealing with a mandate for neutral- 
ity that runs extremely deep, and that otherwise might seem to 
be an untenable straightjacket. Vis-â-vis avoiding a distinction 
between subject and world, for example, the reguired commit- 
ment is not simply one of temporary caution or restraint, as if 
the answer (about the locus of the subject-world boundary) 
could not be assumed at the outset, but would be delivered later 
on. On the contrary, no guarantee is made that these particular 
scales will ever be weighed, so as to allocate this much to the sub- 
ject, this much to world or to “other.” There is no guarantee that 
the line will ever be drawn. Rather, the aim is to make room for 
the eventual conclusion, in the successor metaphysics, that the 
guestion of realism vs. anti-realism will itself have been shown to 
be ill-founded, an unanswerable awkwardness stemming from 
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deep-seated inscription errors rooted in our methodological 
backgrounds. 

And yet, at the same time, it would be a mistake to allow this 
crucial preparation to cut the investigation off at the knees—as 
it would do if one were to analyze the methodological position 
we have come to in terms of the still-reigning (i.e., predecessor) 
conception. The demand that an investigator take for granted 
the identities of zo individual would be impossible to meet if as- 
sessed on current mythologies (specifically, on metaphysics for- 
mulated in terms of Objects, Properties, and Relations). Only 
when a tenable alternative at the theoretician's object or base 
(particular) level has been developed will it be possible to see 
how the meta-level can be overhauled in ways that do not lead to 
total collapse. Andit will not collapse, at that later point, because 
by then it will be possible to see that the investigative methods of 
intellectual inguiry ave always been as the new account claims. 
Le., it will be apparent, from the vantage point of the new 
(successor) metaphysics, that language, discourse, intellectual 
inguiry, etc., have always been, including throughout the prede- 
cessor era, and will always be, as the successor theory claims.35 
This is simply an instance of the general point that it is always 
important to recognize that even the prior eras worst theories 
were the product of genuine, not mythologized, human activity. 

But enough of these abstract deliberations. Let me just say in 
conclusion that the divide we have been talking about, between 
subject and object, between sign and signified, is not the only 
dualism to be barred by the prohibition against prior or pre- 
emptive inscription. Alİ sorts of other standard ones are in- 
cluded as well: between mind and body, between nature and so- 


35'This is not as arrogant as it sound. It will be apparent from the vantage 
point of the new position that metaphysics will always be as it claims; that 
is what it is to bea metaphysical vantage point (at least a vantage point that 
meets the integrity criterion). When, as is inevitable, the successor view is 
in turn replaced, then that vantage point will have to be abandoned, be- 
cause it will then be seen to be, and always to have been, wrong. 
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ciety, between concrete and abstract (yes, even among the three 
realms). But the mandate is by no means wholly negative. One 
important benefit of “going in under” these distinctions is that 
it makes room for the account to recognize that objects are inex- 
orabiy cultural, biological, political, psychological, social, evo- 
lutionary, historical, economic, and so on and so forta—i.e., are 
everything that social constructionism and critical studies have 
shown them to be—without, in the first (aboriginal) instance, 
having to pay the price of these ineliminable but nevertheless 
very expensive notions. 
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Enough ground has been cleared that we are almost ready to be- 
gin construction. 

The strategy in this chapter is temporarily to accept the con- 
tributions of physics as ingredients in the overall picture, and to 
find out what else is needed for a complete picture of intention- 
ality, semantics, and ontology. Given the results of chapter 5, 
and the commitment to honor the Criterion of Ultimate Con- 
creteness, that translates into the following more specific goal: to 
understand how a conceptüon of objects can arise on a substrate 
of infinitely extensive fields of particularity. 

Except of course that this isan untenable way to phrase it. To 
say “a conception of objects” makes it sound as if the achievement 
is the subjects, by assuming a split between conception and 
what is conceived of. It also fails by making it sound as if the 
achievement is cognitive. Nor is anything gained by striking a 
more traditionaliy realist stance, and asking “how objecis can 
arise on a substrate of infinitely extensive fields.” That puts the 
achievement too sguarely on the object. Both ways of putting it 
violate the mandate of avoiding an a priori subject-world split. 

In place of these dichotomous formulations, therefore, 1 will 
speak, unitarily, of registering the world. 


1 Registratlon 


By “register | mean something like parse, make sense of as, find 
#bere to be, structure, take as being a certain way— even carve the 
world into, to use a familiar if outmoded phrase. Thus, as | write 
this paragraph and look out the window, | register a bunch of 
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trees, a stone barn, and a dilapidated child's bicycle thrown 
down on a moss-covered granite slope. 

Although I will differentiate the two notions in a moment 
(registration is much broader), there are important ways in 
which registration is similar to perception. In ordinary parlance, 
and also as I will understand it, perception is an activity on the 
part of an intentional subject, and furchermore an activity that 
relates it to, or engages it with, something in the world. Typically 
this will be something in the external world, something outside 
the subject, something that may even be guite far away. Thus we 
talk of perceiving a sparrow, a wry look, a distant thunder- 
cdloud—and not, except on higher-order reflection, of perceiv- 
ing our perceptions or sensations. Furthermore, perception not 
only relates the subject to that distal object, but also implies a 
kind of intentional success. Perception, that is to say, is an 
achievement. To say that a sailor perceives an island on the hori- 
zon implies, unless otherwise noted, that there was an island to 
be perceived, and that the sailor did indeed see it. Moreover, as | 
will put it, it is the island itself, not an impression of the island, 
that figures in the confen? of the sailor's intentional state. As one 
would say in the philosophy of psychology, perception, at least 
in the unmarked case, is both veridical and “broad.”! 

Depending on how psychology goes, a perceptual clajm may 
indirectiy do other work as well: such as affirm the existence of 
a complex causal relation between the sailor and island, perhaps 
mediated by light waves and binoculars; or validate the crucial 
role played by sense data or sense impressions; or even just imply 
that a certain structure of stimuli or causal disturbances has im- 
pinged on the sailor's surface. But none of these things is what 
perception actualiy 4s. People do not perceive light waves, or 
sense data, or impressions, or causal disturbances, at least not or- 
dinarily. It is always possible to define some other word to mean 
any one of those things— e.g,, to signify the relation between an 
agent and the structure of the impinging stimulus or sensory 


!Fodor (1980), McGinn (1982), Dennett (1982), Pettit & McDowell (1986). 
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feld—some word such as 'narrow perception,' or even, but un- 
advisediy, *Perception.” Even if they could be proved coextensive 
with perception, or nomologically necessary for perception, or 
to be superior to perception for purposes of a scientificaliy re- 
spectable psychology, none of those facıs would make them &e 
perception, in part because they would relate the subject to the 
wrong thing. To say that a sailor perceives the island is to talk 
about two entities, several miles apart, and to say that, perhaps 
in virtue of some number of causally mediating processes or 
other psychological mechanisms, the sailor has successfuliy es- 
tablished a specific directed semantic relation towards that distal 
island, an island with which, as 1 will say, they are infentionaliy 
engaged. 

Both of these facıs—that perception reaches out into the 
world, and that, at least by default, it is veridical —are reflected 
in grammar. The direct object of the verb 'perceive' is (a term 
for?) the distal entity or situation towards which the subject 
ends up being intentionally or semantically directed. It is strik- 
ing, however, that in the case of higher-level intentional activi- 
ties— thought, conception, cognition, wondering—we have 
no such analogous verb. Terms like think,” “conceive, etc., usu- 


?There was atime, | take it, when the subject of the sentence 'Pat ate dinner 
Was a person named Pat, and ehe object of the sentence was an edible meal. 
Nowadays, it is almost universal to strike a syntactic stance, and to say that 
the subject of the sentence is the word 'Pat,” and the object, the word 'din- 
ner.” A parallel syntactification has taken place in mathematics. When we 
were in high school, the velocity of the river was a constant, the angle that 
the boat left he dock was an independent variable, and the position where 
it arrived on the far shore was a dependent variable. By the time we got to 
college, velocities, angles, and positions were no longer variables; variables 
had become syntactic entities, entities that designate velocities, angles, and 
positions. 

Tam not fully in favor this development, which has pulled the terms 
“subject and 'objece away from their original sense, the sense in which they 
are being examined in this book. Hence my use of parentheses around 'a 
term for.” 
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ally take a thought or its content as their object (you think a 
#hought, nota table). When they are used with an external situa- 
tion as object, moreover, as for example in the sentence “He con- 
ccived a grand party,” there is almost the opposite implication, 
that the conceived entity does 70? in fact exist (unless, interest- 
ingiy, that object is itself a mental—intentional— construct, 
such as when you conceive a scheme or plan). Similarly, the 
more common construct with a prepositional object, such as “a 
conception of'a nuclear-powered aircraft,” also fails to suggest, 
and may even contraindicate, the existence of whatever it was 
that was conceived of. 

My intent, in contrast, is to have “register be much broader 
than 'perceive,” and certainly to include full conception, but to 
retain both of these real-world characteristics of 'perceive: of 
similarIy reaching through to the world or the referent, and car- 
rying as weli a default implication of an appropriate notion of 
veridicality or success or other intentional virtue or worth. Un- 
less marked, that is, the phrase 'she registered a table will be 
taken to impiy not only that there was a table to be registered, 
but that she successfully ended up in an intentional relationship 
toit. Orto putit more neutraliy but more adeguately, the phrase 
will be read as implying that the overall situation of subject- 
cum-world was such as to sustain the truth or success or worth 
or virtue—i.e., the obj/ectivity—of the intentional act of her 
taking there to be a table. 

Exacıly how broad registration is must await a more devel- 
oped account, but my general intent is to have it include all in- 
tentional actions that can legitimately be said to have some form 
of content. How broad that is is partly an empirical guestion. 
will at least include cognition, sensing, having intuitions about, 
and a number of other things—and will perhaps include willed 
action, action that assumes that the world is given or structured 
in some way. To register the world, that is, is to do or be oriented 
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towards the world 7 such a way that it presenis or arranges or con- 
stitutes itself as world.3 Note too that although there is something 
right about speaking of individual subjects as the entities or 
agents that register, this is not to deny that in all likelihood it 
will be whole cultures, language communities, communities 
of practice, or collectivities of people-and-instruments-and- 
organizations-and-documents-and-tools-and-other-essential- 
but-expensive-entities that are the full sustaining locus of this 
intentional achievement. 

The subject matter of registration is more general than that 
with which the investigation started, which focused more nar- 
rowly on the notion of an object. In the special case of objects, 
register can be taken as being related in meaning to “individu- 
ate or “identify, buta much closer synonym is 'objectify,” which 
shares with “register” the useful property of not committing itself 
to thelocus of responsibility of the resulting individuation crite- 
ria. Because objects remain in focus in the rest of the book, I will 
continue to consider the registration of objects as a central case, 
butitis important to keep in mind that registering objects is just 
one way of taking the world to be present or given, even if cur- 
rent theoretical culture takes it to be paradigmatic.5 As a re- 
minder once again of how narrow a case it is, however, imagine 
standing with a friend at the prow of a boat fiying across the sea 
on a summer'$ afternoon, drinking in the air and sky and surf 
and islands, and reveling in the freedom and luxury of the full 
month vacation opening up in front of you. It would be a trav- 


3In spite of this sentence, I do not in general wish to speak of registering the 
world. The basic, simple, directed case should always govern. Forget the 
world; register potatoes. 

4See Lave & Wenger (1991). 

5Current #heoretical culture takes Objects to be paradigmatic, not objects. 
On the other hand, because of the fact that so much of human practice is in 
part ideologicaliy self-constituted—i.e., is in part constituted by reflective 
registrations on what it is to be that kind of thingg— ehe distinction in real 
life between objects and Objects will not be all that sharp. Only Distinc- 
tions have sharp boundaries like that, not distinctions. 
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esty to reduce the ensuing registration to a process of chopping 
up the experience into a series of discrete individuals. So 1 will 
take registration to include guality, mass substances—even 
feature-placing, so long as there is reason to believe that the 
features are placed in a world. Remember when the Count of 
Monte Cristo, sewn into his friend's death sack, was unceremo- 
niously dropped outside the Chateau d'I£. In that first moment 
of shocked recognition, he registered, but did not individuate, 
the sca.“ 

The term register hasa number of other useful connotations 
stemming from its use as a term of ordinary English. Informaliy, 
for example, we say both that she did not register his anger, and 
also that his anger failed to register on her—implying a salutary 
sharing of responsibility for a subject's taking an object to be an 
object. Responsibility for intentional success falls on both 7egis- 
irar and registered, in other words, even if not symmetricaliy.7 
In addition, to register something implies registering it 4s 
something, and thus the term, like representation, carries the 
reguisite aforementioned sense of “aspectual shape”8 or inten- 
stonality (with an 's”) characteristic of all intentional (with a 't) 
activity. Ihird, “register” also carries a useful implication of 
alignment with the external situation, as for example in the 
printer notion of registration marks (used to allow one docu- 
ment to be fitted exacıly into place on top of another). Even 
without making any special commitments about lining up how 
the world is and how we take it to be, it is still useful to retain the 
residual sense of realism. Fourth, "register also carries a sense of 
involvement or engagement with the world: to register a print 
reguires taking physical action on it. Sometimes, moreover, it 


“Dumas (1894). There is of course a sense— to pedanticaliy admit the stan- 
dard stalking horse—in which he did individuate the feature sea. 

7 Subject and object (registrar and registered) are symmetrically ixzportant; 
that does not imply that their roles are in any way the same. Perception and 
registration are manifestiy asymmetrical (directed) relations. 

8See Searle (1992). 
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suggests not only a process of alignment, but one of active cali- 

bration, even with normative overtones. 

Finally, and most importantly, the word provides a conve- 
nient way to honor the fact that the ways in which we take the 
world to beare in part a function of the assumptions and culture 
and machinery, including conceptual machinery, with which 
we approach it. For many reasons, some already mentioned, and 
some that will become more evident in succeeding chapters, Ido 
not want to subscribe to the never-very-weli-explicated notion 
of a conceptual scheme (primarily because | do not want to pre- 
sume that all registration is concepiwal).? Instead, therefore, | 
will adopt the nominal cognate of the verb, and simply say that 
different cultures, and different people within a culture, and one 
and the same person at different times, and indeed just about all 
distinct utterances, speak or talk or deal with the world zx differ- 
ent register. The idea is to suggest something like secing the 
world in a different key, or of speaking in inexorabiy subscripted 
vocabularies. For example, part of the problem with specifying 
the content of a frog's representation of'a fiy, alluded to in chap- 
ter1, is that most of us theorists, as I would put it, have trouble 
(co put it mildiy) “speaking in a frog's register.” 

Some of these last connotations will surface in later discus- 
sion. For the moment, it is enough to summarize three essential 
properties of this notion: 

ı. Registration is the net activity that leads to (what we theo- 
rists register as) a conception of, or take on, or intentional at- 
titude towards, the world as given or available —anyway, as 
world. 

2. Registration is originally neutral as to the appropriate locus, 
if any, of two essential subjeci/world splits: (i) that between 
registrar (subject) and what is registered (object), and (ii) that 
between subject and supporting community (people, instru- 
ments, practices, documents, culture, etc.). 


?See Davidson (1974) for an analysis of its not being well explicated. 197 
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3. Registration does not single out objects as a premier ontolog- 
ical category or class— or even, necessarily, reguire that ob- 
jects count as a distinct ontological species. 

From this characterization, it looks, at least on the surface, as if, 

of the three properties initially identifled as characteristic of ob- 

jects— objectivity, particularity, and individuality— only the 
first (objectivity) is a necessary condition of registration in gen- 
eral. But since looks can be famously deceiving, it should be con- 
sidered an open guestion as to how much, and in what form, the 
other two properties, of particularity and individuality, are es- 
sential to registration. By way of an initial hint, note the follow- 
ing striking duality: what in chapter 4 | called f2aixre-placing 
would appear, at least at first blush, to involve: particularity but 
notindividuality (#PARTICULARITY, —INDIVIDUALITY) in, asit 
was said, the metaphysical arrangements that made the feature- 
placing sentence true—e.g,, in the actual rain; but individuality 
and not particularity (—PARTICULARITY, *INDIVIDUALITY), 
i.e., exactiy the converse, in the abstract feature thereby placed. 


Flex and slop 
Here is where we stand. | started out the project, in chapter 4, by 
splitting the notion of an object into two orthogonal concepts: 
of individuality and particularity. I then argued that physics 
supplied a picture of world-extensive cosmic particularity, but 
was of no help with respect to individuality. Given that result, I 
temporarily took up the (physicalist-seeming) project of secing 
how a notion of individuality could arise on a substrate of fields 
of particularity. For methodological reasons I forswore a sharp 
subject/object distinction along the way, but since that meshes 
with a sympathy, betrayed much carlier, for the constructive in- 
tuition that objects emerge collaboratively from subject-object 
interaction, that will turn out to be not as much of a felt restric- 
tion as it might otherwise have been. 

Now the topic has been widened, from individuals to regis- 


tratlon more generaliy. So the guestion on the table can be bro- 
ken into two parts: (i) how does registration arise on a substrate 
of infinitely extensive fields of pure particularity; and (ii) how, 
and in what ways, is the registration of objects a distinct species? 


And with that, finally, we are ready to start assembling a posi- 
tive picture. 

How to starı? With this observation: that it is essential to the 
picture developed so far, and also an anchor of common sense, 
that the multi-various parts of the world do not march in lock- 
step together. The world is fundamentally characterized by an 
underiying flex or slop—a kind of slack or “play” that allows 
some bits to move about or adjust without much influencing, 
and without being much influenced by, other bits. Thus we can 
play jazz in Helsinki, as loud as we please, without troubling the 
'Irappists in Montana. Moths can fiy into the night with only a 
minimal expenditure of energy, because they have to rearrange 
only a tiny fraction of the world's mass. An idea can eruptin Los 
Angeles, turn into a project, capture the fancy of hundreds of 
people, and later subside, never to be heard of again, all without 
having any impact whatsoever on the goings-on in New York. 

The world's ex and slop is so obvious that it is a little hard to 
talk about. As a contrast, therefore, imagine a world guite unlike 
ours, consisting, as suggested in figure 6-1, of nothing but an 
endless series of interlocked gears. Suppose, to make this precise, 
that every gear is constructed so as to mesh with one or more im- 
mediate neighbors, and that the entire gear universe is intercon- 
'nected, but in such a way that it is still possible for them all to be 
turned—i.e., so that it does not lock up. Suppose, too, that the 
gears are perfect: no fricton, no play between the teeth, and 
shaped so that rotating one at an even speed causes the others to 
rotate evenİy as well, though at a potentially different speed.!9 


'9İn our world, so-called “constant-velocity” gears must slip against each 
other, and therefore have more friction than non-slip ones (reguiring bet- 


ter oil). 199 
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One could even arrange to have an indefinitely large number of 
gears with relatively-prime numbers of teeth, so as to obtain a 
geometrically unbounded configuration space. 

The gear world would lack slop. Effects would not dissipate. 
If one gear were to move by even a tiny amount, every other 
gear in the universe, no matter how far flung, would instantiy 
and proportionaliy be affected.!! Admittediy, amplified (but 
still non-representational) 
long-distance effects are 
possible in our world, too. 
That is why, famously, it is 
just remotely possible for a 
butterfiy in Tokyo, with a 
single flap of its wings, to 
wreak havoc on New York's 
weather. Yet even if this 
were to happen, in our 
world such effects take 


FİGURE 6:1 THE GEAR WORLD time. And anyway, that is 


not how things normaliy 
work, and certainly not in this regimented and predictable way, 
Even if we were to discover that every macroscopically observ- 
able regularity was the product of such amplified long-distance 
effects of microdisturbances, it would still be true that far and 
away the majority of microdisturbances guickiy die away. In our 
world, especially to the extent that we find it coherent, effects by 
and large dissipate. Think 1/r2. 

Overall, my aim in this book is to show that the world's pri- 
mordial flex or play does two crucial things: (i) establishes the 
problem that intentionality solves; and (ii) provides the where- 
withal for its solution. “Problem? and 'solve? are prohibitively ex- 
pensive words, of course; no reader should take them seriously. 


'!I have phrased this as if there would be time and distance in the gear 
world, but that is almost surely false. We claim that there is no action at a 
distance, but that gets it backwards. Distance 5 what there is no action at. 
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Nor is this the only poetic license I will take. In order to convey 
an intuitive picture of the relationship between slop and regis- 
tration, | want to set the irreductionist principle aside, tempo- 
rarily, and speak in terms of fully constituted, and thus highiy 
expensive, objects, properties, and subjects, too—in spite of 
having just gone to such work to forswear them. Think of this as 
a temporary puppet show: as a band of marionettes being held 
up, not guite invisibly, with strings reaching up into the hidden 
recesses of the cheorists registration scheme. Though in one 
sense pure artifice, what is played out on stage can still unleash 
true imaginings about the genuine article. And anyway the show 
will not last long. As soon as a sense of the choreography has 
been conveyed, it will be important to start to untie the strings, 
and watch as the cast of characters learns to stand up and dance 
on their own. 

Go back, then, to the flex or slop. Here is the problem. Be- 
cause of the dissipative nature of the playing field, an enduring 
entity cannot, at any given moment, be affected by things that, 
at that same moment, are beyond what I will call effective reach. 
Effective reach is not a yes/no affair; rather, this is essentialiy the 
gradual falling off or dissipation of influence familiar from phys- 
ics. Thus imagine standing on the Marin headlands looking at 
San Francisco, and slowly losing visual contact with the city as it 
isslowlyengulfed in fog. The buildings only gradually fade from 
view, rather than vanishing instantaneously. Still, there comes a 
point where the effective illuminative coupling subsides below 
the level at which it can any longer do any work. Crucialiy, 
though, it does not follow that what is no longer within visual or 
tactile or other kind of effective reach is thereby rendered irrele- 
vant. San Francisco still matters because of past connections, 
present interests, future possibilities. Effective connection will 
soon be re-established, too, when one rushes back to meet some- 
oncat Zuni's. 

Moreover—and this is the essential poin—when some- 
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thing is blocked from effective view, or removed from effective 
grasp, it is not thereby eliminated from one's thoughts. Inten- 
tional directedness is not held in place with physical glue. Long 
after the physical tie has been broken, or has stretched too thin 
to hold anything together, or has aged so much that it has be- 
come brittle and cracked and yellow, the semantic relation tying 
a subject to their subject matter will persevere, far less battered 
by the buffeting of circumstances, far less deteriorated by the 


'ravages of time. 


The overall pattern of separation and subseguent re-engage- 
ment, with some form of non-effective coordination main- 
tained through the interim, is an extraordinarily important 
aspect of the sustenance of registration. İt happens at a relatively 
primitive level, as well. Consider a rabbit keeping a watchful eye 
ona prowling coyote. While the coyote remains in view, the rab- 
bits tracking system can rely on causal or effective coupling to 
keep track of it—by implementing what amounts to a simple 
servo mechanism reaching all the way from the coyote itself 
through the atmosphere into the rabbit's retina, and from there 
to the muscles controlling its eyes, head, and even legs.!? But 
now suppose the coyote goes behind a rock. Effective coupling 
is broken, but that is not the end of the story. It is suill “useful” 
(another expensive word) for the rabbit to keep the coyote's pres- 
ence and approximate position in mind—for example, by con- 
tinuing to look in the coyote's general direction, so as guickliy to 
be able to re-establish visual contact should the coyote suddeniy 
reappear. İt isa simple strategy, but a very general one, and often 
very useful: 20 stay oriented towards what is no longer effectively 
discriminable. 

More fancifully, imagine that a species of “super-sunflower” 
develops in California to grow in the presence of large redwoods. 
Suppose that ordinary sunflowers move heliotropically, as the 


2 Note that this closed servo mechanism is easiest to recognize as a /00p if 
one does not register the boundary or individuality of either the rabbit or 
the coyote. 
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myth would have it, but that they stop or even droop when the 
sun goes behind a tree. Once the sun re-emerges, they can once 
again be effectively driven by the direction of the incident rays, 
lifting up their faces, and reorienting to the new position. But 
this takes time. Super-sunflowers perform the following trick: 
even when the sun disappears, they continue to rotate at ap- 
proximately the reguisite 7/4” per minute, so that the super- 
sunflowers are more nearly oriented towards the light when the 
sun reappears. Since in all likelihood the orientation will be im- 
perfect, super-sunflowers, like the ordinary variety, will rely on 
servoing to re-establish the correct causal İocking, as a way of 
fine-tuning their positions. But because they have a leg up on 
the competition, in those crucial few moments when the sun is 
first visible again, they get just that much more benefit from the 
incident rays. And flourish. 

What distinguishes super-sunflowers is not the fact that they 
track the sun. Ordinary sunflowers do that. What is special is the 
fact that they track something #0 which they are not effectively cou- 
pled. This behavior, which I will call “non-effective tracking,” is 
no less than the forerunner of semantics: a very simple form of 
effect-transcending coordination in some way essential to the 
overali existence or well-being of the constituted system. 

One does not need biological examples, real or fanciful, to see 
coordination across separation in effective coupling. It is en- 
demic to computation in even the simplest cases. Thus consider 
the use of error-correction codes in computer memory systems 
to guard against random errors due to radiation and other forms 
of material decay.!3 Icis a straightforward exercise to design a cir- 
cuit that takes as input 32 bits of data, and outputs a 6-bit code 


13“Bit rot,” a term used to explain why programs that worked at one time no 
longer work, refers not to this sort of material decay, but to the inexorable 
effect of ongoing changes and development in the operating system and 
environment and other aspecis of the context in which a program runs. Sce 
the discussion of boundaries and identity conditions in $s 2 & 3 of chapter 
ır; also Smith (1994). 
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indicating how many of the original 32 bits are “on.”14 Suppose 
this circuit is used as indicated in figure 6-2, so that whenever a 
32-bit word is sent to the memory subsystem, 38 bits are actually 
stored. Then, when a reguest to retrieve the word is received by 
the memory system, all 38 bits are read out from the actual store, 
and a symmetrical checking circuit ensures that the proper 
number ofthe original 32 bits remain on. If everything matches, 
the word is assumed to have survived correctly; if not, an error 
. is signaled.!5 
Ik will be clear to anyone that the intent of this arrange- 


ment, at least at one level 
14010111011000041010100110111044 
court of one; 


İncomü 
verd of description, is for the 
6-bit code to 
remain coordi- 
nated with the 
corresponding 32-bits of 


data during the whole pe- 
FİGURE 6:2 SIMPLE ERROR CORRECTON CIRCUIT riod of storage. Less obvi- 


ous, however, but only 
because it is logically prior—i.e., because it is such a basic as- 
sumption underiying the whole situation that we do not tend to 
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14Surprisingiy, six error bits are needed, not five, because there are 33 differ- 
ent possibilities (0—32), not 32. 

5Real-world error correction codes are much more sophisticated than this. 
Not only will they detect multiple-bit errors; they can also correct them. 
Even more impressively, they can do so symmetricalIy. Thus on some com- 
puters (che DEC-20 was an early example) it is possible to remove any mem- 
ory module from the machine, while it is running, and the machine will 
continue on without error—using the “information” encoded in the re- 
maining modules to compensate for the loss. A similar strategy is employed 
in so-called “Rarp” (redundant array of inexpensive disks) storage systems, 
in which a failure of any individual disk can be compensated for by infor- 
mation retained on the others. Compact disks (cDs) push correction tech- 
nology in another direction: they are designed to be able to survive the loss 
of massive errors—hundreds of bits in arow—so that even in the presence 
of fingernail scratches the band can play on. 
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think about it explicitly—is the fact that the 6-bit code should 
remain effectively separated from the 32-bits during storage. It 
would not do, after all, for the 6 bits to be invariabiy correlated 
with the 32 bits, locked in nomologically by causal laws, like the 
gears in the gear world. If that were true, and a cosmic ray acci- 
dentaliy altered one of the data bits, the code would ax/omati- 
cally be updated, rendering the entire scheme useless. 

The situation is similar to that of the super-sunflower. First, 
code and data are effectively coupled; that is necessary to drive 
the original circuit. But then the two are crucialiy pulled apart 
— sufficientiy separated so that effects to one (such as radiation 
or impurities in the magnetic material) do not affect the other. 
Separation means flex, in other words; the point of the arrange- 
ment is to allow the data, at least potentialIy, to flop around un- 
der some external influence without disturbing the code. Then, 
when the word is read, what was temporarily separated is 
brought back into contact in order to ensure that the coordina- 
tion between the two has been maintained. 

At an only slightly more complex level, consider file caches. 
Once again, they are governed by an interlocked pair of norma- 
tive criteria. The one that normally occupies our attention is the 
condition that the cached version remain coordinated with the 
version on disk. Again, however, it is egually importanı, if easier 
to implemenı, for the cached version to be effectively separated 
from the one on disk, so that causal access to the former does not 
automatically engender causal access to the latter. If the second 
criterion were violated, the cache would be correct but useless, 
because it would not be able to run any faster than the disk ver- 
sion. As it happens, the coordination conditions are more com- 
plicated than in the memory system, because of the dynamics. 
Although perfect correspondence is reguired over the long haul, 
temporary misalignment can often be tolerated (e.g., in caches 
that do not implement what is called “write-through” ), so long 
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as care is expended to ensure that systems using the cache cannot 
detect the difference. 

İn all these situations, what starts out as effectively coupled is 
gradualiy pulled apart, but separated in a such a way as to honor 
a non-effective long-distance coordination condition, leading 
eventualİy to effective reconnection or reconciliation. There is a 
great deal more to intentionality than that, and a great deal to 
say about what constitutes coupling, coordination, and so on, 
but in various forms these notions of connection, gradual dis- 
connection, maintenance of coordination while disconnected 
or separated, and ultimate reconnection or reconciliation per- 
meate all kinds of more sophisticated example. There is nothing 
more basic to intentionality than this pattern of coming to- 
gether and coming apart, at one moment being fully engaged, at 
another point being separated, but separated— this is the point 
—in such a way as to stay coordinated with what at that mo- 
ment is distal and beyond effective reach. 

Throughout, too, it is easy to see how the flex and slop are im- 
plicated. To start with, they underwrite the very notion of sepa- 
ratton—and hence of connection, disconnection, and thelimits 
of effective reach. If, as in the gear world, there were no flex, 
there would be no warrant for saying that two parts of the world 
had come apart. In fact there would probably be no warrant for 
saying that the world had parts at all, and certainly no warrant 
for saying that any two parts were far away from each other. Fur- 
thermore, exacıly because of this slop, it is not automatic that 
the proximal system will stay synchronized with what is distal. 
This is why I said at the outset that there is a sense in which slop 
“establishes the problem” of intentionality. 

It is an extraordinarily important conseguence of this slop, 
moreover, that the proximal system can relatively easily adjust its 
own state (i.e., with modest energy expenditures, like the moth) 
without having to drag much of the surrounding territory with 
it. This is how slop provides the wherewithal for intentionality's 
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solution (in more familiar language, it is the reason that compu- 
tation is cheap). The trick, hen—again, in some sense a simple 
strategy, but a very general one—is for the proximal system to 
exploit this local freedom in order to adjust itself in ways that es- 
tablish or maintain a coordinating regularity with (at least part 
of) that from which it is separate. 

The same primordial slop implies that this coordination will 
in general be approximate. It also implies, as I will argue later, 
that coordination can settle on some but not all aspects of the 
distal situation.!S Even if coordination is inexorably approxi- 
mate, however, it is important to note that the fact that it is pos- 
sible at all puts conditions back onto the metaphysical nature of 
the slop itself. 

If the flex were too little, as we have already seen, the world 
would lock up like the gear world, and everything would be cor- 
related with everything else. Such a world would be too rigid, 
too straight, too stuffy; intentionality would be neither possible 
nor necessary. İf the flex were too great, on the other hand, it 
would have the opposite problem: things would be too loose, 
everything would be random, and effect-transcending coordi- 
nation would be impossible. Imagine, for example, an infinite 
space randomly occupied by an indefinitely large number of 
particles, all of which drift aimlessiy around, none of which ever 
interact. Such a world would not have enough structure or regu- 
larity for there to be any metaphysical fact of the matter about 
whether these particles were of the same or different type—or 
even whether they were particles; it would be insufficientiy regu- 
lar for there to be anything coherent at all. But of course in our 
world we have neither problem. It is only because the world is 
intermediately flexible that there is anything like life as we know 
it. 


1“The coordinating regularity (what will ultimately become the semantic 
relation) and the coordinated-wirh regularity (what will ultimately become 
the type structure of the referent) will emerge together; they are not as on- 


tologically independent as the phrasing in the text would impiy. 
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The word 'play” is sometimes useful to describe both the 
world's Hex and the intentional behavior that deals with ie —i.e,, 
to connote something crucially intermediate between chaos and 
rigidity. There must be some degree of habit or pattern or atleast 
inchoate regularity in order for it to count as play. Yet play is nei- 
ther itself, nor does it anywhere reguire, a straight-laced core of 
stringent formal rules. It live —indeed emerges—in the mid- 
die, like a spontaneous dance, or like an improvisational session 
“in jazz. İtisas fundamental a fact as any about this metaphysics 
that it is based on an ineliminable notion of “playfulness” —a 
kind of irreducible, obstreperous, wily refusal ever to be formaliy 
captured and written down. Truly a metaphysics for Coyote. 
And just as a dance is not the property of one or other partner, 
or jazz the product of a single player, so play is not a feature of 
subject or object alone. As with so much in this vicinity, it is not 
even so much shared as it is prior to the distinction between 
them.!7 

That is not to say that there are not ways in which play is 
guite a misleading metaphor. For even if the world is unbearabiy 
light, there is nothing non-serious about these patterns of inten- 
tonal coordination. Everything, it should be clear, is at stake. 

Though massively too brief, this leads to the first character- 


izatlon: 


İntentionality is a way of exploiting local freedom or slop in order to 
establish coordination with what is beyond effective reach. 


Disconnection 
Because its raison d'tre is to bridge gaps in effective coupling, it 
follows that registration, and intentionality more generaliy, are 


17”The notion of play being dealt with here stands in contrast to the much 
more rigid, as I would spell it, “Play” that underlies formal game theory, 
the notion that has historical connections with the rise of our current 
notions of digital computation. See Franchi (forthcoming;b). See also 
Haraway (1991), pp. 199 & 201, for discussion of Coyote as a symbol of irre- 
ducible metaphysical wiliness. 


not effective phenomena. This will have methodological conse- 
guences. İfintentionality is nota causal phenomenon, for exam- 
ple, it follows that it will not have a causal explanation. 

This isa strong statement, but it is not the strongest state- 
ment İ will make. In the wings lies another, even stronger: that 
objects, too, are not causal —and thus that no theory that traf- 
fics in objects will ever be entirely causal. In fact it will turn out 
that 70 theory is entirely causal. In a sense it should already be 
clear why. If what it is to be an object is in part to be constituted 
by regularities in which intentional subjects are participants (a 
thesis that was advertised or at least admitted in chapter 3, and 
which will presentiy be claimed and defended), and if intention- 
ality reguires distance and non-effective coordination, then it 
follows that all stories about objects, and indeed all stories in 
toto (since the point holds of registration, ultimately, not solely 
of objects) will inherentiy trade, more or less explicitly, in non- 
effective regularities. 

This isall fine, from my point of view. | see no reason to sup- 
pose that anything important is thereby given up (for more de- 
tails see the “causation and effectiveness” sidebar on page 210). 
On the other hand, independent of one's reaction to the pro- 
posal, the non-effective nature of intentionality should be per- 
fectly familiar, especially on what is taken to be the semantical 
side of the story. 

Thus consider what in contrast to effective reach (that near- 
and far-engendering bumping and shoving of the physical sub- 
strate) | will instead call the semantic or intentional reach of all 
registrational phenomena— the fact that, as I have been saying 
since the beginning, as intentional acts, they are directed, in 
Brentano's sense, towards something above and beyond them- 
selves. The fact that registration reaches towards something par- 
adigmatically other is an essential component in achieving the 
transcendent aspect of objectivity. The most impressive thing 
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Causatlon and effectiveness 
It is caimed in the text that intentionality is not a causal phenomenon, 
and will not have a causal explanation, and, even more strongly, that ob- 
jects are also non-causal, and will similarly not have causal explanations. 
Strictly speaking, this is only true to the extent that 'causal? means 'effec- 
tive.” The real claims are that intentionality is not an effective phenome- 
non, and will not have an effective explanation, and similarly that objects 
are non-effective, and will not have effective explanations. 

İn TMD-1l İ argue that the “theories of computation” mentioned in 
chapter ı—i.e., arough amalgam of the theory of effective computability, 
recursion theory, complexity theory, and the like—are not, in facı, theo- 
ries of computation atall, because they do not deal with computation's in- 
herently intentional character. What they areare mathematical theories of 
effectiveness, simpliciter. If effectiveness could be simply defined in terms 
of something else, this body of work would not be as important as it is. 
The way to understand it, I think, is to say that this large body of (mostiy 
twentieth-century) work has recognized, and converged on, effectiveness 
as a fundamental metaphysical category. 

What does that have to do with causation? Who knows, exactly? It is 
hard to say anything exact about causation, for one thing, and I claim 
no special insight or expertise on such a famously recalcitrant notion. 1 
would guess, however, that the answer will be this: that what in ordinary 
language we mean by “cause” (and thus 'causal”) will not succumb to intel- 
lectual or scientific reconstruction, but that this recent (as it were, com- 
putational) formulation of a theory of effectiveness will eventualIy be 
regarded as its substantial scientific reformulation. There is another possi- 
bility, though: that causation is, in chapter 5's sense, a maferial, rather than 
a physical or effective, notion, and in that form will be retained. 


about it is its extraordinary span: the fact that it so strikingiy un- 
constrained by the limits of physical connection. Browning's 
adage that one's reach should exceed one's grasp!8 may be a dif- 
ficult injunction to meet, morally or psychologically, but there is 


; 


18Brownings “Andrea del Sarto” (1855), 1. 97. 


a sense in which it is accomplished by every intentional act of 
registration. That semantic reach exceeds effective grasp is essen- 
tially a theorem of this metaphysical account. 

By way of contrast, consider laser beams. They reach a long 
way, too—to the moon and back, for example, allowing us to 
measure precisely how far away the moon is. So do radio waves; 
we are just now picking up signals that were emitted by now- 
distant guasars only shortly after the beginning of time. But in 
terms of reach these phenomena do not hold a candle to refer- 
ence. With a few simple syllables we can reach backwards in 
time, against the flow of causality, to the Pharaohs of Egypt. Or 
reach forward, to things that have not yet happened, such as the 
election of the first female U.S. president. Or to Pluto, without 
having to wait five or six hours for our reference to succeed. Or 
to Huckleberry Finn, without even needing our referent to exist. 
“Reference,” Alonzo Church once said, “travels at the speed of 
logic.”19 And that is just the beginning of its mysterious powers. 
It also goes where reality fears to tread. 

This fundamental disconnection, which 1 am taking to be es- 
sential to all registration, explains why being referred to is not 
physically detectable—e.g., why not even the National Security 
Agency, with all the money in the world, could build a meter to 
register when the control room in Cheyenne Mountain was the 
subject matter of a terrorist's intentional act. İndeed, intention- 
ality's disconnection is so basic that it is impossible to imagine its 
being false. Error would be eliminated, but so would abstrac- 
tion. Hypotheticals would be impossible; fantasy lives would be 
metaphysically banned. You could not even think about conti- 
nental drift without dragging the tectonic plates along with you. 

Although I have forsworn a sharp representation/ontology 
boundary, these examples of disconnection, in part in order that 
they can tap into traditional (predecessor) intuitions, have all 
been taken from the semantical side of the eguation. Since, as | 


'9Public lecture, Stanford Center for the Study of Language and Informa- 


tion, May 3, 1984. 211 
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presume has been implicit throughout, I am going to take regis- 
tration to be the ultimate subject matter, and therefore will not 
swear allegiance to a sharp representational/ontological split, it 
follows that anything true of semantics—i.e., of intentional- 
ity—willalso and indissolubiy be true of objects. Even ifit is not 
as clear why, that is, this essential distance-transcending discon- 
nection is in fact just as much a truth of ontology as it is of se- 
mantics. 

Ie would be happier overall, however, to be able to tap accessi- 
ble intuitions leading to the same conclusion, rather than having 
to argue for such a strong conclusion on what amount to rela- 
tively abstract grounds. And once the point is grasped, I believe, 
there is no dearth of supporting intuitions. A glimmer of one 
can be seen, for example, by noting how an ordinary and uncon- 
tentious property of individuals betrays their non-exclusively 
physical character. Part of the “gathering together as a unity” 
that is constitutive of an objects being an object is a #emporal 
gathering— the facı that objects, by and large, endure over time. 
Physics, however, is intrinsically ahistorical: there is no action at 
temporal distance; no dependence at time t41 on how the world 
was at time t-1 unless that effect is propagated through time t. 
That alone is enough to imply that being an object cannot be a 
physically effective property, since there is no way in which a tem- 
porally extended object could have a physical effect distinct 
from that of a non-temporally-extended instantaneous time- 
slice of that object. This is yet another reason to support chapter 
5s contention that physics is not ontologically committed to in- 
dividual objects. 

In the end, this point will underwrite the entire story of regis- 
tration. Abstraction, essential to the notion of an object, is like 
semantic reach in being physically transcendent. 


7 : Registration - | 


What, then, do the long-distance patterns of coordination 
come to—and how do they arise? How do intentionality, regis- 
tration, and objects take shape on the underlying playing fields? 

To answer this guestton— even to point towards an answer 
— reguires dismantling the puppet show. It is time to get rid of 
the objects, time to tell the story without the registration of any 
individuals. But how then is it possible to proceed? We can 
hardiy be asked to set aside all theoretic registration, after all. 
That would be an impossible standard— especialIy for a written 
text (it would be easier if we could have dinner). So the first task 
is to figure out what options are open to uw— what metaphysical 
and ontological resources we can avail ourselves of. 

This is where the rhetorical strategy announced in the last 
chapter, of adopting a vaguely physicalist or with-reference-to- 
physics approach, begins to pay off. The overall rhetorical sit- 
uation, and our position within it, are pictured in figure 7:1. 
Chapter 4 argued that feature-placing, both intuitively and 
metaphysically, was a more primitive form of language use than 
language committed to objects, properties, and relations—and 
especialiy that it was simpler than formal languages committed 
to Objects, Properties, and Relations. 'I hat was because feature- 
placing did not reguire the individuation of discrete individuals, 
at least not at the “particular” level. In chapter 5, it was claimed 
that physics, at least on a field-theoretic interpretation, could 
(and perhaps should) be understood as an example of such 
feature-placing. In presenting the physical case, I focused on 
continuous phenomena, because continuous feature-placing is 
more obviously unlike objectification (registering in terms of 
discrete individuals) than discrete feature-placing, and is there- 
fore less liable to be confused with it—though | said at the time, 
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and still maintain, that this is more a matter of convenience than 
of substance. 

With respect to the current goal of dismantling the puppet 
show, this means that even if we cannot let go of all registra- 


new metaphysical İerrain 
(Philosophy of presena) | 
ess remains open 


EE) to us. Asindicated 
at point B in the 


tlon, a substantial 
optüon neverthe- 


figure, we can let 
go of individuals, 
and for the next 
temporany , Kilh reference while register the 
to-physics ontology world in terms of 


(often, but not 


1254 5 e 7 3 j5 © u 2 necessarily, con- 
FİGURE 7-1 RHETORICAL STRATEGY tinuous) particu- 


lar fields. Since 
this strategy is more rhetorical than metaphysical, and is accom- 
panied by no commitment to theory-reduction, there is no great 
need to worry about exactly what kinds of fields are allowed. | 
will therefore speak very informally about density gradients, 
simple space-time manifolds, and the like. Whenever it is conve- 
nient, moreover, | will let go of continuity assumptions, for ex- 
ample when drawing attention or analogies to turbulence and 
chaos. 

Given this much apparatus, the aim in this and the next two 
chapters is to convey an intuitively accessible image of how indi- 
viduation, registration, and the like might arise. Then, in chap- 
ter 11, with this feature-placing image held as firmly in mind as 
possible, I will let go of the physicalist props that have been used 
to support it, and—very guickly, before everything falls down 
— rearrange the assumptions underneath it, partly in order to 
set physics back into its proper place, but also, more impor- 
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tantiy, in order to rest that temporarily unsupported image on a 
more İong-term, tenable, metaphysical foundation. At that 
point, finaliy, the account will meet the reguirements (about re- 
alism, pluralism, and objectivity) laid down in chapter 3. 


Tracking 

Start, then, first, with a simple case of visual tracking. Tracking, 
on this account, is not registration, because it is not appropri- 
ately disconnected. Or at least nothing is registration merely in 
virtue of tracking. Sometimes we both track and register, as for 
example when we consciously follow a bird's fight, or when we 
register a moving image on a television screen as the runner in a 
World Series game. By itself, though, simple trackingg—by 
which I essentially mean no more than a causaliy-driven servo- 
loop—need not be accompanied by, and is by itself insufficient 
to support, this extra intentional baggage. Still, in spite of these 
caveats, tracking is a good example on which to gain experience 
in analyzing a simple situation without benefit of object regis- 
tration (again, at least at the particular level) —and a far from 
random one. Even if tracking is not itself intentional, it is an im- 
portant precursor to some of the simplest forms of behavior 
that are. 

To be specific, therefore, and to develop some concrete in- 
tuitions, consider a frog tracking a fiy.! Except now register the 
situation without any individuals or boundaries. In the spatio- 
temporal region of the fiy, there is a differential density mass 
with a complex internal structure. For simplicity, suppose that a 


ıStricıly speaking, frogs do not track—at least not in the sense of moving 
their eyes (except to compensate for overall motion, as for example when 
sitting on an unstable lily pad). That does not really matter, here, since the 
point of the example is purely pedagogical, but anyway it is not eye- 
tracking that is my concern, but attention-tracking — or, even more mini- 
maliy, the existence of some circuitry to respond to the shadow of potential 
prey moving across the retina, so as to orient the flicking of the tongue. 
And that capacity | take it frogs have. 


215 


216 


Part il-Construction 


roughiy even spatially distributed flux of electromagnetic radia- 
ton (constant illumination) flows into the region. In the patch 
of higher mass density, various reflections and obstructions 
cause a İocal disturbance in the radiation pattern. Some of this 
(reflected) radiation, after making its way through an intermedi- 
ating region of air, impinges on what we are tempted to register 
as the frogs retina. But of course there is no frog, yet, nor any ret- 
ina— merely hills and valleys and spikes and skews in the vari- 
ous relevantly oriented feature fields, corresponding to the fiy, 
the frog, the focusing properties of the eye, and so forth. 

If, as theorists, we look in the vicinity of the frog's retina, but 
let go of any tendency to register objects, we can see (what 
amounts to a local projection of) a patch of disturbance, ex- 
tended in both space and time. If we temporarily hold time still 
and examine a spatial region (i.e., focus on a region on the ret- 
ina), we see alocal distribution of activity —an increased or de- 
creased level of nerve firings in the center, dropping back to a 
background level in those parts of the retina that are outside the 
area of disturbance. By the same token, if instead we hold space 
constant and watch over a period of time (i.e., study the activity 
at a given retinal position for a moment), we see something 
structurally homologous: a welling up or welling down of activ- 
ity while the “fiy” passes, subsiding to a level corresponding to 
the background, as the fiy goes on by.? 

As said earlier, this localized pattern of activity does not 
count as even inchoate registration, because it is a phenomenon 
of pure “connection.” Still, it carries an important moral. 
A property we ultimately associate with both subject and object 
— that of a boundary or edge—is in the first instance a prop- 
erty of their interaction. What we register as the edge of the fiy 
(strictly speaking, the two-dimensional projection of its three- 


?The levels may be inverted, of course: less activity when coupled to the fiy, 
more when coupled to the background. It does not matter to the argu- 
ment; and anyway it is not clear that we have enough machinery to dis- 
criminate the two. 
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dimensional boundary tangential to the direction of illumi- 
nation) corresponds directly to an “edge” of a very important 
column: a column of differential energy levels in the incident 
food of frog-directed electromagnetic radiation, which corre- 
sponds in turn, through ali the mediating mechanisms of physi- 
cal coupling, to an edge of an impulse or differentiable region of 
energy in the retinal circuits in the frog. 

The crucial point to see is that this transient welling-up of ac- 
tivity or difference— this local extended impulse in the manifold 
of sustaining physical feld— is columnar in shape, cutting at 
rightangles to the frog-fiy boundary. It is solid, too: a continuous 
physical disturbance, made up of a variety of kinds of material 
reaching all the way from retina to fly. To repeat: it is not yet bi- 
partite. As observers we tend to chop it into two non-adjacent 
material parts: one out at the fiy, another in the frog's eye. That 
is, we tend to view the mediating air as conceprwaliy as weli as 
optically transparent—as if it were as evacuated of theoretical 
significance as it is of ight-obstructing material. But the trans- 
parency ofair is of course not yeta “fact” for the emerging partici- 
patory scene. İndeed, the patterns of electromagnetic radiation 
in the air are just as thick and real as the electrical signals coming 
off the retina—and not yet obviously distinct from them, espe- 
cialiy given that they are fashioned of the same (electrical) mate- 
rial. Indeed, as was said in the introduction, how it is that weand 
perhaps frogs see flies, not electromagnetic radiation, is the regis- 
tration problem ina nutshell. So it isvital not to build its achieve- 
mentinto our conception of the initial situation. That would be 
a classic case of pre-emptive inscription error. Gibson was too 
mild: it is not just that we do not represent the tree; we are not 
even distinct from the tree, at least not at first. 

And so the initial boundaries or edges that allow the frog to 
see the fiy as Ay—or at least allow the frog to see the fiy as what- 
ever it sees it as, i.e., in its own register —are what theory will 
eventualİy call ze/22iona/. These boundaries matter, too; it is no 
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accident that edge detectors are among the first neuronal cir- 
cuits to get into the registrational act. Except that to call them 
edge detectors is both misleading and expensive. It is expensive 
because it describes the situation in terms dangerously close to 
the structure of the solution ('detect being a fully intentional 
word). It is misleading because all we have, so far, is a causal loop 
involving subject and environment. Without further patterns of 
disconnected coordination, there is no justification for invoking 
the heavy language of detection—or, for that matter, for saying 
that the frog sees anything at all. 'To register the circuitry in the 
frog's eye as an edge detector, without paying its cost, is to over- 
interpret the situation. It hides the fact that the mechanism sim- 
ply involves more accreted boundary. 

Even more specifically, consider the otherwise ordinary- 
sounding claim that an edge detector in the frog's retina is #red 
or #riggered by the edge of the image of the fiy. For a theorist to 
register a İrog's neuronal activity in that way is to commit to a 
coincidence of three boundaries: (a) that between guiescence 
and firing, being triggered or not, in the contended mechanism 
in the frog (on or off); (b) the corresponding edge of the fiy (&e- 
ing fiy, and not being fiy, in the mass density region several feet in 
front of the frog); and (c) the edge of the intermediating pattern 
of directed electromagnetic radiation. But then, once one real- 
izes that no warrant has yet been provided for separating these 
three boundaries, one sees that what is really going on is best 
understood in purely field-theoretic terms: there isa single com- 
mon edge to a columnar-shaped multimedia disturbance that 
reaches continuously between (what we register as) frog and 
(what we register as) fiy. 

Furthermore, if, in spite of this recommendation, one were to 
insist on a discrete registration of these retinal mechanisms, it 
would be more accurate and more modest, at least in the first in- 
stance, to call them edge participators, rather than edge detectors. 
For they manifest just this simple property: the edges of their 
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own activity are aligned with, in virtue of being connected to — 
wired or plugged into or effectively coupled with — the edges of 
the target entities towards which the systems of which they are 
part will ultimately be said to be directed. The situation is much 
closer to that of a sports jacket than to that of recognition. It 
would be bizarre to say that your jacket “detects” your mo- 
tion —even though, sure enough, it changes state in a way that 
islawfully correlated with your motion. It changes state subject 
to the constraints of overarching physical law because it is con- 
nected to you—by coming along with you. So too of retinal ac- 
tivity and flight of fiy. 

Moreover, what is true of edges (difference) is egualiy true of 
stability (sameness). Think of perceptual invariants. In the first 
instance they too are invariants of neither the ultimate subject 
nor the ultimate object. They are invariances of coupled interac- 
tion. Again consider simple tracking. The object moves, the 
subject moves, a constant relation between the two is main- 
tained. Except now relinguish the registration in terms of ob- 
jecte—i.e., put on your field-theoretic glasses —and look only 
at the wells of stability in the otherwise seething mass of activity. 
As before, the important stability lies across the boundary that 
will ultimately be drawn between subject and object. 


2 Separatlon 
Simple effective “tracking” —a misnomer, of course —is an in- 
structive case in which to exercise ones skills at visualizing 
non-individuated patternings of structure. With respect to the 
substantive guestion on the table, however, regarding the rise of 
registration, there are two problems: (i) ontologicaliy, proto- 
subjectand proto-objectare insufficientiy distinct; and (ii) phys- 
icaliy, they are insufficientiy separate. Neither, therefore, yet 
counts as an object. It will be rhetorically helpful, therefore, to 
refer to them as s-region and o-region respectively. Even though 


3It isa misnomer because in the simple effective case there is not enough 
effecı-spanning coordination to legitimate the term “tracking.” 
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region isa countnoun, and so may be said to have singular ref- 
erence, these phrases are not strongiy individualist in connota- 
tion (i.e., do not strongiy signify boundaries), and so may be of 
some help in guarding against pre-emptive inscription. 

Imagine, then, to consider a simple case of separation, the 
rabbit, mentioned earlier, at the instant when the coyote it is 
watching disappears from view. We have already seen how the 
tracking can, up until that point, be physicaliy driven by the ob- 
ject being tracked. The causal flow— or rather, as it would be 
better to say, the #ow of efece—reaches out from rabbit to coy- 
ote and back (except for the standard comment that, at the level 
at which the effective feedback is maintained, there is neither 
rabbit, coyote, nor boundary—just a feedback loop main- 
taining a pool of stability in the midst of the flux). 

But now, suddeniy, the coyote vanishes, and the causal loop 
is broken. In order to maintain coordination, it is suddeniy in- 
cumbent on the rabbit to take over responsibility for keeping “fo- 
cused” on the coyote. An internal mechanism has to compensate 
for what can no longer be relied on to be effectively provided by 
the environment. In a similar way, the super-sunflower, when it 
can no İonger be driven by the incident radiation, has to employ 
a different, internal mechanism (some form of chemical drip, or 
whatever) in order to continue to “track” the sun. 

This retraction of responsibility into the s-region, as I will call 
it—ehis shouldering of effective responsibility by the s-region, 
to compensate for the break in effective coupling—is no less 
than the origin of reasonine, representation, and syntax: the ef- 
fective projection, onto the intentional agent, of the reguisite 
arrangements for maintaining long-distance (semantic) coher- 
ence. The break for which it compensates is not a yes/no affair, 
of course, and so it would be better to use more gradualist lan- 
guage. The point, though, is that, as connection thins out, as 
it did with the view of San Francisco when the fog thickened, 
and the o-region recedes from effective reach, responsibility for 


Memoryandpredictlon 
The examples used to illustrate disconnection in the text are primarily 
spatial, involving one mechanism (plant, animal, etc.) adjusting its state 
in order to stay coordinated with a contemporaneous phenomenon that is 
at the moment out of effective reaxchh—i.e,, is too far away to lock onto, 
causaliy. But as usual, what is true spatialiy is also true temporally. Because 
of physics ahistoricity, any form of long-distance temporal coordination, 
either forward in time (prediction) or backwards in time (memory) will 
similariy involve a degree of disconnection. 

Thus consider a simple case of prediction. In order to know now, at 
time t,, what is likely to happen in the future, at time t,, it is not possible 
to be effectively (causally) driven by the relevant t, state of affairs. To do 
that would cither reguire waiting until t,, which by hypothesis would be 
too late, or else depend on some form of backwards-in-time causation, 
, contrary to physical law. Instead, one must p7edict, which involves the 
same sort of retraction described in the text: a shouldering of effective 
responsibility by the s-region in order to develop or construct local and 
current (i.e., preseni) structures standing in coordinated relation to phe- 
nomena that are still temporally remote. 

The same holds of memory. A memory can be created in virtue of ef- 
fective coupling, but it cannot be sustained— “held up” —by relying on 
that coupling, because the driving situation will soon go away. In order to 
make a memory more durable than a shadow, an s-region or subject must 
first allow or arrange for an appropriate impression to be formed by the 
event in guestion, but must then take responsibility for storing it in such 
a way as to ensure that it will continue to be effective after the event it rec- 
ords has dissipated. As described in chapter 8, the memory may also need 
to be updated appropriately, as circumstances relevant to its contextually- 
dependent content change, in order for it to continue, over the long haul, 
to signify what is no İonger present. 
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maintaining coordination has to be retracted from the region of 
interaction onto the body of the s-region. Imagine, to get a feel 
for this, that the coordinative structure is made of silly putty 
stretched into some complex shape between two ends, which is 
then pulled apart, more and more, until it snaps. At the crucial 
moment, when it “lets go,” a bunch of the putty that had been 
stretched out in the middle, between the objects, would sud- 
denly spring back and pile up at the end. So it is with the struc- 
tural responsibility for maintaining long-distance coordination. 
Separation between s-region and o-region is necessary for regis- 
tration. (Not having it is like looking at something too closely; 
you have to back away, have to get enough distance, in order for 
an image of something as something to snap into place.) But at 
the same time the separation exacts a cost that the s-region must 
pay. What will end up being subject must make up for the fact 
that the now-disconnected o-region can no longer be relied on 
to hold up its part of the bargain, its part of the dance. 

As soon as this happens, moreover, an array of properties 
characteristic of all registration is exhibited. Even in these ele- 
mentary cases of non-effective tracking, in other words, with 
their relatively unsophisticated forms of coordination, features 
that govern much more complex cases gain an initial toehold. 

First, because of the break in effective coupling, and the con- 
comitant retraction of responsibility for maintaining coordina- 
tion onto the s-region, a distinction takes hold between what the 
s-region is doing (tracking the coyote or incident sunlight) and 
how it is doing it.* The former gets at a non-effective regularity; 
the latter, at an effective mechanism whose “job” is to imple- 
ment or sustain it. Among other things, this split provides a toe- 
hold for normativity to attach its tentacles. 


“1 have not yet justified the claim that the rabbit realIy is tracking the coy- 
ote, on an intentional reading of tracking.” The point is only that if it is 
tracking the coyote, which will depend on the nature and existence of vari- 
ous other patterns of coordination, to be described below, then the break in 
effective coupling unleashes this familiar explanatory split. 
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Second, there is suddenly the possibility for error. Because of 
the underiying slop, there is no reason to guarantee —and every 
reason to doubt— that the retracted mechanism will be able to 
mimic perfectiy the distal regularity with which it is “striving” to 
maintain alignment, with which it is striving to remain regis- 
tered. (Except in rare formal cases, the idea that syntax can per- 
fectly mirror semantics is a nostalgic modernist ideal.) The 
problem is that the underlying flex eliminates any guarantee of 
alignment with what is distal. The rabbit has no way to be abso- 
lutely sure of what the coyote is doing. The super-sunflower case 
is a little different: the progression of celestial bodies is aston- 
ishingiy regular, as it happens, which is why such accurate non- 
effective solar trackers can be built. But it is unlikely that any 
sunflower would have access to such precise mechanisms. And 
anyway the moral is very general: as separation increases, the 
chances of the s-region and o-region drifting part also increase, 
perhaps irretrievabiy. Nor is this a “new” fact, with its own meta- 
physical price. Being liable to drift apart is what separation is. 

Third, the retraction of responsibility onto the s-region is 
the origin of registration's asymmetry and directedness. Note, 
by way of background, that an object's being an object is a col- 
laborative affair, arising out of the registrational dance of sub- 
ject and object (s-region and o-region). Logicaliy, therefore, 
there is a sense in which subject and object are symmetrical in 
importance; neither can exist without the other. But | have 
never implied that the dance itself is symmetrical. On the con- 
trary, registration is intrinsically asymmetrical and directed; it is 
what orients the subject towards the world (hence the use of a 
transitive verb). And already the origin of this asymmetry can 
be seen. For although the gap in effective coupling is symmetri- 
cal (if x is disconnected from y, then y is disconnected from x), 
responsibility for maintaining coordination across the gap is asym- 
metrical. Tt “falls to the s-region,” one might say— except that 
gets it backwards. Rather: to be an s-region is to assume this re- 
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sponsibility. In higher cases the responsibility will assume infi- 
nitely more complex forms, but even in these aboriginal cases 
registeringg— taking the world to be world—reguires commit- 
ment. 

Fourth, the example erroneously suggests that the mecha- 
nisms for coordinating with what is beyond effective reach must 
be inside the s-region. This is obviously false. To maintain orien- 
tation towards an invisible sun, for example, one might establish 
effective coupling with a local clock and rely on it to maintain 
the long-distance synchronization. S-regions need the capacity 
to track, in other words, but they need not, and generaliy will 
not, do it alone. More generally, the “distance” over which the 
s-region will be able to maintain coordination will depend on its 
cleverness— not just its internal cleverness, but the total sophis- 
tication of the environmental and cultural resources on which it 
can lay its hands. Maintaining coordination over vast distances, 
putting in place mechanisms to “select” what is remote and to 
“wash out” what is immediate, tracking the subtlest remote co- 
ordinations in spite of extraordinary intermediate upheaval — 
these are no less than the role of instruments, skills, theories, 
inference, and civilization. 


Stabilizatlon (0r: Howcanlmiss you, ifyou won? go away!) 

I have tried to sketch a way in which an s-region can compensate 
for separation from the o-region. But there is stll a problem. 
The described non-effective tracking mechanisms still suffice 
only to maintain perceptual invariants: guietened, somewhat 
abstract (though still particular), deictic “relations between sub- 
ject and object.” They compensate for the effective separation, 
and thus succeed in maintaining relational stability. But they do 
not yet exploit the separation—and thus do nothing to stabilize 
the object as an object (or as anything else, for that matter). Im- 


Register-l 


portant as non-effective tracking is, in other words, it is too sim- 
ple, on its own, to yet count as intentional.3 

The challenge for the s-region is to exploit the separation in 
order to push he relational stability out onto the world. In order to 
register an o-region as an object, that is, it is not enough for the 
s-region to move in synchrony with the o-region, even if that 
synchrony transcends physical coupling. Pointwise synchroni- 
zation is just (so-called) perceptual invariance, as described 
above; to maintain it is just to stabilize the relation between 
s-region and o-region relation. 'To register, the s-region must do 
more: it must play with the relation, even at the cost of a certain 
amount of destabilization, so as to stabilize the far end. That 
is, the s-region must “sediment” or “extrude” the o-region as a 
discrete autonomous individual (at least partialiy distinct from 
the s-region) and thereby locate it in the wider world. 7 is #be 
o-region itself, in other words, not the relation to the object, that 
must be “held” in at least partial stasis. 

Doing this reguires detachment. The s-region must “letgo” of 
the o-region, in a very special sense of letting go: push it away, 
make it separate from itself. Trying to register an o-region to 
which you are fully coupled is like trying to see something plas- 
tered up against your eyebali. Or like holding onto a jack ham- 
mer for dear life. Or like having an insecure sycophant fall in 
love with you. To be welded to an object like that means being 
buffeted by its every vibration or variation or whim. Lacking the 
reguisite distance to gather up and “hold” the object as a stable 


>Though non-effective tracking can and likely will figure as an essential 
constituent in a İarger system that is intentional. 

There is something very Gibsonian about this picture: though he 
would say “represent” instead of “register,” the point is very similar. Loom- 
ing, for example—che “perceptual” phenomenon whereby an approach- 
ing object, such as a wall, casts an expanding image on the retina that is 
“decoded” by special-purpose circuits that play a direct role in engendering 
avoidance behavior, and the like —counts neither as symbolic representa- 
ton for Gibson, nor as registration, for me. 
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unity, the s-region and o-region are instead (even if only tempo- 
rarily) liable to fuse, causing both to disappear. Bringing an ob- 
ject into intentional “focus” is thus not only a way of coping 
with gaps in effective connection; it zegwires gaps in effective 
connection. The object reguires these gaps, in order to settle 
into being what it is, distinct from the subject, with at lcasta par- 
tial degree of existential independence or autonomy. And the 
subject reguires the gaps, too, to say nothing of'a modicum of'its 
own autonomy or independence, in order to register the object as 
a unitary whole. Separation—keeping things at arm's length — 
allows the relation between subject and object to relax. 

Separation per se is not very interesting, of course. We are ef- 
fectively disconnected from virtually everything in the world, 
without thereby registering any of it. Rocks are pretty discon- 
nected, too, and they do not register at all. The issue is what 
one does with ones separaton—what one makes of ones 
“aloneness.” The trick, and it isa considerable trick, is to arrange 
oneself appropriately, and dynamically, so #ha? #he surrounding 
world remains present. By exploiting the local slop, one must ar- 
range one's own effective structure so as to maintain coordina- 
tion across the break in coupling. If done just right, one can let 
go of the world without losing directedness and orientation. 
More strongly: it is exactly by letting go while retaining appro- 
priate directedness and orientation that the world “comes into 
presence.” 

The key to this coordination, and the importance of the de- 
tachment, can be found in an remark made in chapter 4 ($1c): 
that an essential act of abstraction underwrites the existence of 
every individual. As was said then, taking an object as an indi- 
vidual mcans gathering up an extended region of the flux and 
treating it as a unity. This implies that the subject must stand in 
relation to what is the same or in common across the constitutive 
spatial and temporal region, and by the same token must ignore 
or set aside the multitudes of internal variation attendant to its 


Abstractlon and error 
Note the intimate relation between the processes of abstraction described 
in the text and the aforementioned possibility of error implicit in the un- 
derlying slop. If you are not going to be able to maintain coordination 
with various details of the separated object, it makes sense to set those de- 
tails aside. In that way an inability to track them does not eventuate in 
failure; it merely eventuates in İoss of detail. It isa good thing that we have 
a registration of Pompeii that abstracts away from the guestion of exactly 
how many people lived there at various times, since we would otherwise 
be unable to register it at all. 

In spite of this convenience, however, it should not be thought that the 
ability to abstract is acompromise, a good way of accepting limitations. A 
far more important facı, yet to be dealı with, is that there are regulari- 
ties—stabilities— that can only be established at these higher level of ab- 
straction. This fundamental fact provides the metaphysical warrant for the 
so-called “special sciences,” to say nothing of vitiating reductionism and 
validating pluralism. 
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parts, or across its life. When | register that passing swoosh as a 
hawk, 1 gather up its movements under a general notion of soar- 
ing, but insulate myself from the exact number of feathers, or 
the angle it makes with the sun. When you think of your broth- 


er's upcoming marriage, you think of him asa whole, not asa 


temporal cross-section, or even as a continuous evolving mani- 


fold of space-time points. 


Abstraction, in other words, reguires separation, in order 
that the s-region not be buffeted by irrelevant details. Moreover, 


it also imposes an important symmetric condition on the pat- 


terns of coordination. It is not enough for the s-region merely to 


abstract away from the excruciating particular in order to con- 
ceive of the o-region as an individual or unity or whole. In order 


to register the o-region as an individual, that is, it is not enough 
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for the s-region to take the object to be extended (though that 
alone would be enough to implicate a certain amount of detach- 
ment). lt is essential that the subject's own registrational state be 
extended as well. Subject and object must both be stabilized, in 
other words; both reguire extension. And not only that; #5e #w0 
extensions must cross cut. Each-to-each (piecewise coordination) 
is not enough; it must be each-to-all. 

Consider an example. Today, when 1 think of you practicing 
inaloftin Vancouver, I think of a whole you, including the you 
that will be performing tomorrow. Tomorrow, when the concert 
is over, and I wonder how it went, I will again think of a whole 
you—including the you that sweated it out today. It would not 
be enough, in fact it would not count as thinking, if today | 
could only relate to the-you-of-today, and tomorrow could only 
relate to the-you-of-tomorrow. Or rather, more seriously, it 
would not be enough ifatany particular instant, I could only re- 
late to the-you-of-that-instant. Because there is no such thing as 
you-at-an-instant. You have inherent temporal extent. 

Although both subject and object must be stabilized, the two 
stabilities cannot merely end up pointwise correlated, particular 
to particular, like a ruler laid down against a run of cloth. As de- 
picted in figure 7-2, this kind of nomic (and instantaneous) 
pointwise correlation is how ordinary coupling in the underly- 
ing physical fields works; at any given instant, a region is im- 
pinged upon only by what surrounds it right #hen. Such is the 
inescapable implication of physics ahistoricity. Only by making 
egregious inscription errors—i.c., by pre-emptively assuming 
object identities, and thereby taking out unpaid debts of tempo- 
ral extendedness, as in the case of the cell in the cats brain — 
could anyone imagine that intentional directedness (semantics) 
isanything like causal connectedness. “Sufficient unto the day is 
the evil thereof” is curiously apt as a description of the physical 
world. For better or worse, but mostly for better, it cannot stand 
as a general characterization of registration. 


FİGURE 7.2 PONT-TO-PONT CORRELANON 
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The cross-cutting nature of the extension of subject and ob- 
ject, in contrast, is reminiscent of Husserl's distinction between 
the temporality of perception and the perception of temporality, 
and even of Kant distinction between the unity of conscious- 
nessand the consciousness of unity. That it is implicit in the very 
notion of an individual can be seen by understanding the topol- 
ogy of the notion ofreidentification that is constitutive of being 
an individual (unless one can reidentify, one cannot identify 
—ehat was why reidentifica- 
tion was built into the initial 
characterization of what it was 
to be an individual). 

Consider in particular what 
is involved in reidentifying at 
time t, an object x that was first 
identifled at t,. First, at t, the 
o-region exlension. subject must be in such a state as 
to register the whole of x; if at t, 
it were only registering the t, 
slice of x, there would be no chance of #4? showing up again at 
t;.7 Second, at t, it must again register all of x, so as to be the 
same extended individual registered at t,. As indicated in figure 
7-3, both points in the subject extension have to span or cover 
the whole object extension (except that it is a mistake to think of 
them as “points” —see the sidebar on page 230). Third, the state 
of the subject at t, and the state at t; must themselves be stabi- 
lized into an enduring unit. Else there would be no warrant 
for the claim of reidentification (ehis is the situation that was 
described in $4 of chapter 1). Mechanically, the stability of the 
subject can seem trivial, if one cheats by using unpaid-for regis- 
trations. İt is the “same cell” that lights up, one says, or the “same 
name” that is used. Or perhaps the “same record” that was used 


7The text puts the problem #emporaliy, but there is an exactly analogous 
spatial problem, as well: how it is that one sees a #ree, not merely a two- 


dimensional presentation ofleaf and bark. 
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Objects arenot points 

To treat an object as an object is (at least in part) to treat it as a unity, but 
that does not mean treating itas atomic—i.e., as if itlacked internal struc- 
ture. Because of a common inscription error we are sometimes misled into 
thinking of (individual) objects as if they were “points” —so concentrated 
into unities as to become extensionless with respect to all relevant metrics 
of variation. 

Thus consider figure 7:3, intended to show how states of an s-region at 
times t, and t; are each coordinated with the o-region as a whole. The 
drawing errs by suggesting that the states at t, and t; can be represented as 
points. As better suggested in figure 7:4, the true situation is that the cross- 
cutting extension mandate reguires that s4b-regions of the s-region corre- 
spond to the whole o-region—sub-regions constituting a single, whole or 
integral “thought” about, or act of reference to, the object. To put it in 
somewhat Kantian terms, the sub-regions of the s-region effect the (mini- 
mal) unity of registration; the o-region being corresponded to as a whole 
reflects the registration of unity. Neither will in general be atomic. More- 
over, #here may be intrinsic structure in the finer-grained correspondence, 
without challenge to the overarching intuition that a single thought about 
an object must comprehend that object in its entirety. Thus think of an 
apple falling from a tree. Sure enough, one can register the fall as a unity. 
But (at least for me), as long as one registers it asa f2//, there isan intrinsic 
temporal extent to the nevertheless unitary thought—an extent that cor- 
responds, topologicaliy, with the temporality of the fall. Few of us, if any, 
can “think” or “register” a fall from bottom to top.* 

Taking an object to be a point (i.e., taking 'unitary to mean atomic' 
instead of "integral or “indivisible') is a piggyback error of the sort de- 
scribed on p. 54 in chapter 1. Probably misled by writing, one starts by as- 
suming that the word or representation or thought is itself atomic, lacking 
(relevant) internal structure. Since that word or thought must compre- 
hend its object as a unity, it follows that the object, too, must (in ali rele- 
vant ways) also be atomic, since there is (by assumption) nothing internal 
to the thought to correspond differentially to different parts of the taken- 
as-unity object. As usual, the error is in the initial inscription: that 
thoughts must be atomic. There is no reason why object registrations — 


dynamic eguivalents of terms— need be any more pointillist or homoge- 
nous than the objects they represent.f 

As an example, consider Dennetts (1991) treatment of consciousness. 
Dennett argues against the idea that consciousness can be “found” in any 
particular place in the brain, or identified as any particular entity within 
the overall mental architecture. SuperficialIy, it can seem as if he thereby 
undermines the ontological status of consciousness. Ifit is not 77 one place, 
then perhaps it does not exist—is unreaİ, or epiphenomenal. But no such 
conclusion follows (pace his own instrumental metaphysics). All his argu- 
ment shows is something we should have expected, anyway: that things 
conscious—both the seat of consciousness, and its phenomenology—are 
not unitary points, but distributed and variegated. So too are rivers, lakes, 
watersheds. To register consciousness as consciousness İs to trcat it asa 
unity, and to register it as a unity is (at least usualiy) to abstract away from 
at least some of that internal (and intrinsic) variabiliry. But registering it 
as a unity does not reguire that the thing itself be spatio-temporally or in 
any other way extensionless, any more than to register the Yukon River as 
a unity is to compress into a pointa river spread out over several thousand 
miles. We owe as much to acts of registration themselves. 


*Given avideo tape of the fall, it is famously easy to “see through” che video, register- 
ing the fall, not the video itself. If one runs the tape backwards, yielding (at least ar- 
guabily) a representation whose temporality cross-cuts the temporality of the fall, I 
can either (i) register the video, or (ii) hypothesize a non-real situation in which the 
apple flew up into the tree. But I am unable to “see through” chis reverse video and 
thereby register the original fall. 

fThis raises a problem, of course: given that they are 70? points, what are they? And 
how can this be answered without committing yet another inscription error? The 
answer is to take the claim in the prior paragraph and read it backwards. It is not that 
the “two extensions must correspond,” but rather, that what constitutes a “single, 
integral term” ora “single act of registration” is #ha? amount of space-time s-region that 
corresponds to the whole o-region. Except how do we pay for the “whole o-region”? 
Wirh reidentification. Only by exploiting the redundancy implicit in the multiplic- 
ity of extension-extension mappings reguired by reidentification is there any chance 
of wresting the appropriate individual boundaries out of the flux, instead of unfairly 
imposing them. 
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in the first registrational event is ted— say, with an eguality 
siga— to the record of the second, or to the event itself. In all 
these descriptions, something is carried in the subject from t, to 
t,. Butonce onelets go of the unwarranted inscription, one real- 
izes that the identity of that internal individual is not God- 
given, not something on which the subject can unguestioningiy 
rely. It, too, has to be achieved. Except of course it isa conceit to 
call it an “individual,” since it is 
only an individual for the theo- 


rist. Shjecis have to be stable in 
order to register individuals as 
stable, but they do not have to 
be registered, by themselves or 
by anyone else. 


o-region exlension. I have not yet said how this 


FİGURF 7.3 CROSS-CUTTING EXTENSION cross-cutting extension might 


be achieved. Note, though, that 
if itisachieved—if, that is, in virtue of such cross-cutting exten- 
sions, the subject succeeds in stabilizing an object with which, 
by hypothesis, it is at least partially out of effective contacı— the 
subject thereby takes a small but decisive step towards the 
achievement of objectivity. It is an accomplishment, after all, as 
Strawson putsit, that “we think of our powers failing rather than 
the world fading,”8 when the slop increases to the point that ef- 
fective contact with the object is lost. Even the simpler cases of 
non-effective tracking begin the process of standing in coherent 
relation to what is distal. But it is really only when this cross- 
cutting extension takes hold that the subject can be said to begin 
to have acommitment to the continued existence of something 
that does not currentİy impinge upon it—and thus can be said 
to have acommitment to the existence of anything at all. 
In this way an essential point comes into view: 4he presence of 
an object inherently involves its absence. The reason is simply the 
standard one: in order for a subject to take an object as an object, 


8Strawson (1959), p. 74. 
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there must be separation between them— enough separation to 
make room for intrinsic acts of abstraction, of detachment, of 
stabilization. So it is essentially an ontological theorem of this 
metaphysics that no object, for any given subject, will be wholly 
there, in the sense of being fully effectively accessible. Or to put 
it more carefuliy: in order to be present, ontologicaliy—i.e., in 
order to be materially present—an object must also be (at least 
partially) g/sen?, metaphysically, in the sense of being partiy out 
of effective reach. 

In high-level cases, this ontological necessity of absence is al- 
most commonsensical. Thus to recognize someone as the per- 
son they are is to register something greater than what literaliy 
confronts your eyes. “Oh, it is Randy,” you say— thereby reach- 
ing out (semanticaliy) to a wealth of relationship and extension 
not otherwise (effectively) available to you: relationship and ex- 
tension that are irremediabiy different and “other.” Perhaps 
surprisingiy, the very same structure—of ontological pres- 

ence reguiring effective 

s-reğior. eğension absence—holds at the 
atı, level of the physical ple- 

num. The spatial version 

is easier to accept, and is 

the one | have focused on: 

in order for an object to 

be present to a subject, it 

must be helda certain dis- 

ören eğlension. tance away, where dis- 

FİGURE 7-4 SUBREGON TO REGİON CROSS-CUTNNE o tance includes physical 
distance. The temporal 

version is easier to understand in terms of extension. Because 

objects are in general temporaliy (as well as spatially) extended, 

there is never a moment in time in which the whole object is 

there, since no instantaneous time-slice can ever “capture” more 

than a cross-section of a temporally extended whole. It only 
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seems perverse because our apperception of time is so different 
from that of space. Suppose | point at an extensionless point in 
space, somewhere within your body, and ask “Are you all 7/gh£ 
there?” The guestion sounds a tad perverse, but the only possible 
answer is 70. There is no single point in space where all of you is; 
you have inherent spatial extent. By the same token, to the ex- 
tent that it is coherent (and I think it is largely coherent), there 
is no one iemporal point where all of you is, either; you egually 
have inherent temporal extent. 

One final comment. | have described this process as one of 
“stabilizing the object,” but that phrasing may misconstrue the 
metaphysical picture, as if the object enjoyed an independent 
existence, and the normative weight in the situation lay on the 
degree to which it was “stabilized,” whatever that would entail. 
Although that is false, the opposite is not true either; what hap- 
pens is a much richer intermediate case of co-construction. As 
will be described in more detail in the next section, the existence 
of the objece—including the object's continued existence while 
out of view—arises in part from the very achievement of regis- 
trational stability. This stability can take many forms — ranging 
all the way from short-term perceptual stability to long-term 
evolutionary stabilities of the species. 


intentional acrobatics 

How are these patterns of cross-cutting extension achieved? 
Once again, I will violate one of my own methodological in- 
junctions, this time by breaking the guestion into two parts: 
achievements of the subject, and achievements of the object. 
Consider the former. From the point of view of the subject, 
given the inherentiy deictic or differential structure of the sub- 
strate, what is reguired is a panoply of explicit compensatory 
mechanisms (or rather, what is reguired is a range of behavior or 
mechanism that it is theoretically convenient to register as plu- 
ral). The s-region must compensate for its own contribution to the 
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deictic relations in which it stands to the o-region in order to stabi- 
lize the other end. That is: it must deconvolve the detxis. 

Think of the problem. Because they (are being assumed to) 
have arisen out of the underiying physical fields, the relations 
that have been talked about so far are differential or deictic, 
having to do with differences in the relative circumstances of 
s-region and o-region. Both sets of differences, in general, will 
constantiy be changing. What is wanted, through this dynamic 
flux, is a stable way of relating to the o-region as a gathered and 
abstracted unity. The separation from the o-region provides the 
s-region with some buffer from the variation intrinsic to the 
o-region. What has not yet been eliminated, however, is the in- 
evitable distraction of the s-region's own (whole) contribution 
to its relational stand. 

Various strategies are available for isolating parts of the 
s-region from the inner turmoil of other parts of the s-region, or 
from minor perturbations that are constantly impinging on the 
s-region as a whole (so that violent thoughts about your advisor 
do not undermine your ability to think of escaping to Rio, and 
so that when you are cold you can still remember the friend you 
met last summer in Amman). For this sort of internal stability 
digitality is an excellent choice. This is why digital computation, 

sat least at the moment, is by far the most popular species. There 
isa great deal to say about digitality—about its nature, its use, 
and its achievement, as well as about its role in registration.” 
Overall, though, Haugeland's assessment is very much on tar- 
get: that digitality is “a practical means to cope with the vagaries 
and vicissitudes, the noise and drift, of earthly existence.”19 

But nothing about the internal structure or architecture of 
the s-region will enable it to insulate itself from itself as a whole, 
or from its overall circumstances. 'Thus think of the part of your 
registration of the house next door that has been retracted onto 
the s-region side of the separation, onto which responsibility for 


?See TMD-V. 


'9Haugeland (1982), p. 217. 235 
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maintaining coordination has been retracted. And contrast this 
mental representation with a signpost, planted in the garden. 
Being unlikely to move, the signpost can simpily say “the house 
next door,” and thereby preserve a stable reference. Like it or 
not, however, what is in your head will go with you on your next 
trip to Paris—and so cannot have such a purely deictic struc- 
ture, at İeast not if it is to stay referring to the original house.!! 
Oua s-region, if you have reason to remember that specific 


“house, the house next door to where you live, you have to con- 


struct something whose directedness will stay fixed on a stable 
referential point, in spite of, or perhaps in explicit compensation 
for, your own movements. 

That is not to imply that external representations are any 
more likely than internal representations to be deictic. Deictic 
signs are often useful —“you are here,” “next bus in 10 minutes,” 
“campground 200 yards ahead on the right” —but so too are less 
indexical representations (“4421 Hingston Avenue; 5:13 A.M. 
Wednesday, November 29, 1950”). That way lies external (deriv- 
ative) representation, documents, and writing. Skill in using 
and creating signs involves appropriate combination. In partic- 
ular, the problem with deictic signs is that the original difficulıy 
recurs: as soon as you drive off and become separated from the 
sign, it can no İlonger be ofimmediate (i.e., effective) help to you 
in registering the house, campground, whatever. So in turn you 
may have to register the signpost. That sounds redundant (why 
not just register the house directly?), but in real situations very 
different costs are associated with what registers what, and in 
what ways. As a result, complex cascades of registration, more 


MA mental analogue of “the house next door” might be retained opagwely, 
as it is said—i.e., without compensation—for example in the general 
maxim that if, while preparing dinner, you discover that you are missing a 
crucial ingredient, it often pays to check with “the folks living in the house 
next door” (a maxim that would lose its practical force if the reference were 
stabilized—i.e., to use as-yet-unavailable language, if, when learned, it 
were interpreted extensionaliy). 
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and less deictic, are often useful, and sometimes essential. Thus 
you remember where the map is; the map “remembers” the di- 
rections to the lake. Or, more fully: you remember where the 
map is; the map “remembers” the directions to the road that 
runs by the lake; once there, effectively accessible (encoun- 
terable) road signs indicate the turnoff for the campground; at 
the campground additional (deictic) signs indicate exactiy 
where to pitch your tent. And so on and so forth. The basic 
problem, however, is inescapable: (i) the circumstances of the 
s-region itself are vulnerable to change; and (ii) the relation be- 
tween the s-region and o-region will also change. Given that the 
underiying fields are deictic, explicit work must be done to com- 
pensate for both so as to maintain a stable relation to the 
o-region. 

How is this done? By analogy, as depicted in figure 7:5, imag- 
ine an acrobat İeaping and jumping about on a somewhat dark- 
ened stage, putting their body through all kinds of fantastic 
gyrations, and yet throughout this crazed dance keeping a flash- 
light pointing absolutely reliably towards some fixed point—a 
point about four feet off the ground, say, towards the left front 
center of the stage. What the acrobat would need to do, through 
a complex series of hand and arm motions—handing the light 
back and forth from hand to hand, reaching it around behind 
themself, and so forth as appropriate—would be to do the op- 
posite with one part of their body (arm and hand, plus flash- 
light) of what the rest of their body was doing (lcaping and 
dancing), in such a way that the two, when added up together, 
nullified each other, leaving the focal point of illumination un- 
changed. 

Except of course the word “opposite' is not right. If the acro- 
bat were to leap up four feet, it would not be necessary for them 
to do the exact opposite—i.e., to drop their arm down, four 
feet, if that were even possible—in order to hold constant the 
full six-coordinate position and orientation of the flashlight. In 
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fact not a single one of the flashlight's six coordinates needs to 
remain fixed. It is not the #zsh/ight that needs to be stabilized, 
after all. 'To freeze the position of the light outright might seem 
to be overkill, and would any- 
way be impossible, for exam- 
ple if the acrobat were to rush 
to the other side of the stage. 
İronically, moreover, there is a 
sense in which keeping the 
light itself locked in position, 
as if it were epoxied to a partic- 
ular point in space, would be 
underkill, sizce #bere would 
then be no way to be sure where 
it was pointing. For a fixed un- 
moving flashlight, that is, no single pointalong its path ofillumi- 
nation is uniguely singled out; all you have is a long gradualiy 
dissipating path of light. 

Fortunately for the acrobat (and for registration, by analogy) 
there isa better way: it is only necessary to rotate the wrist in just 
the appropriate manner. The normative reguirement is that 
there bea fixed pointat the “end” of (i.e., at some point along!?) 
the line along which che fHashlight is pointingg—a point that re- 
mains stabiy located in exocentric 3-space. So the dance does not 
merely compensate for the acrobat's movements; as a method for 
stabilizing the object, it is superior. The combined movements 


2The facı that the stabilized patch is only “somewhere along” the beam of 
light corresponds to the fact that although we see the car, not just a two- 
dimensional facade, or even the pattern of incident light-waves, we do not 
(eypically) see ##rowgh the car and register the assembiy line, or designer. 
But the analogy should not be taken to suggest that the phenomenon is 
simple: it opens up into the whole issue of the “transparency” of signs — 
the fact that when fluent registrars encounter external representations they 
typically register not the sign but what the sign represents. Semiotic trans- 
parency is almost magical; we just need to remember that part of the magic 
is that the transparency sf0ps somewhere. 
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of dance and compensation together allow the s-region to trian- 
gulate in on the stable point of focus. All told, the focal point is 
much more stably and redundantlIy identifiable through the ac- 
robat's motion than it would have been had the acrobat stayed 
put. Anditis thatone point, and only that one point, that needs 
to be “held” constant.!3 

Something very like this is the function of the vestibular- 
ocular reflex. In synchrony with rotations of our head, and with 
displacements in our body, we adjust the angle of the orientation 
of our eyes in their sockets so that a constant (distal) point of vi- 
sual focus is maintained. We can even do it when we are not our- 
selves responsible for the body's motion. 'Thus imagine looking 
out the window of a train. It is possible to hold one's head and 
eyes fixed, which turns the visual field into an incomprehensible 
blur. The natural thing to do, however, guided by visual feed- 
back, is to rotate our eyes and head in such a way as to compen- 
sate for the motion of the traan— with, again, a net result of 
maintaining a stable distal point of focus. It is this sedimenta- 
tion of distal stability that begins to answer the guestion, raised 
in the introduction, of why we see trees, not electro-magnetic ra- 
diation. 

The mechanisms underlying visual perception are just one 
example of this general strategy of a subjects computing its own 
inverse (see the sidebar on page 240). When we reach out to 
grasp a coffee cup, we initialiy “think” that it is, say, 2 feetaway.!* 


13The power of combined change and compensation is precursor to the 
common intuition that “multi-modal” perception or engagement is neces- 
sary for referential objectivity: a claim that the fact that we can touch, and 
smell, and use, and burn, and generally interact in all kinds of ways with a 
table, say, is constitutive of its being a #2b/e that we touch, smeli, burn, use, 
etc. —rather than there simpiy being a table-surface that we touch, a table- 
smell that we smell, etc. 

14Literaliy, we think no such thing. “Two feet away” is an extraordinarily 
high-level, sophisticated, and conceptual way of describing distance (see $1 
of chapter 9). If distances to coffee cups are registered at all, they are surely 
registered non-conceptualİy. In the normal course of events, however, | 
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The inverse self 
Although I do not want to press it here, it is possible to suggest that the 
“self” of a subjecr—i.e,, its autonomy, its identity, its constitution as an 
individual—is in part constituted by the sorts of inversion process de- 
scribed in the text. That is, the first way in which the self is gathered to- 
gether as a unity may be as a stable /0cws of inversion. 

The idea issomething like this: that the firstemergence of the “subject” 
as an individual would be as a long-term integral or aggregate of #ha: 
which it must compensate for, in order to stabilize the rest of he world. This 
would imply that explicit reflection upon oneself—i.e., the much later 
and more sophisticated taking of oneself to be an individual object (a pro- 
cess, it should be said, that inevitably reguires establishing appropriate de- 
tachment from oneself; all the same principles apply) —would amount to 
the construction ofa positive version of that which was initially negative. 

There is clear merit to this suggestion. Arguing against any strong ver- 
sion of it, though, are remarks to be made later in the text, to the effect that 
the subject itself is by no means all that must be compensated for. On the 
contrary, it is really the entire embedding set of orienting circumstances 
that must be inverted, including the whole “registration” community of 
which the s-region is part, plus any instruments and documents and orga- 
nizations that have been used to get at or identify the object, and so on and 
so forth, without apparent limit. 


But as we reach forward, we similarly compensate for the mo- 
ton of our hand, so that as it nears the cup, we signal it to slow 
down and grasp that with which it is by then in physical contact. 

Nor is motion the only thing we compensate for. Think 
of the ideal mantra for a situated İinguist, better than any 
T-sentence: that #omorrow we wse “yesterday to refer to what 
today we refer to with today." The shift from “today” to 'yes- 
terday,” in compensation for tomorrow's change in temporal 


very much doubt that they are registered at all, Since physical (ocular- 
skeletal-muscular) coupling with coffee cups is unlikely to be broken, no 
disconnection needs to be transcended. 
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circumstances, is of the same sort as the vestibular-ocular reflex: 
a change in representation devised to compensate for a change of 
circumstance in order to allow a (distal) referent to stay con- 
stant. 


Summary 

Here then is the picture so far. The underlying spatio-temporal 
extended fields of particularity throw tufts of effective activity 
up against each other, and let them fall apart, fuse them and 
splinter them and push them through each other, and generally 
bash them around, in ways governed by the pervasive underiy- 
ing (physical) laws of deictic coupling. For a subject to begin to 
register an object as an individual is, first, for a region of the 
fields (the s-region) not to be connected to another region (the 
o-region), but in the appropriate way to /e? go of it. Not in the 
sense of dropping connection forever, but in a way that main- 
tains an overall pattern of coordination—a pattern that in all 
likelihood will allow it, among other things, to come back into 
connection with it again, at other times and places, and perhaps 
in other ways. The coordination reguires establishing appropri- 
ately stable (extended in the s-region) and abstract (extended in 
the o-region) focus on the o-region, while remaining separate. 
The separation helps in maintaining a somewhat abstract focus 
on the o-region, by insulating the s-region from being buffeted 
by every nuance and vibration suffered by the o-region. 

In order to stabilize the o-region as an extended unity, the 
s-region must employ all sorts of compensatory strategies in or- 
der to invert the contribution of every other element of the 
world that has been involved in obtaining access to the o-region 
in the first place. It must, as 1 said, deconvolve the deixis— pre- 
cursor to the later process of shifting the registration of the ob- 
ject from egocentric to allocentric coordinates. This helps it to 
begin the long and tough process of triangulating on the object, 
and washing out the contribution of everything else. 
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The analogies with vision and pointing suggested ways in 
which the point of focus could be dynamically maintained in 
the face of the endless ebb and fow of the underiying fields. If a 
relatively slow observer were to watch the acrobat dance around 
on stage—say, by half shutting their eyes, and watching the 
show in just a slight mist—all they would see would be the one 
single point of constant illumination; the movement and acro- 
batic compensation would all be washed out in a blur. 

So it is with the focus. of registration. The speed and com- 
plexity with which we compensate for changes we undergo in 
orientation and access to objects is just as much of a blur— 
partiy because they happen far too guickly for us to be conscious 
of (as we are reminded by the ethnomethodologists” video 
tapes), and party because, not being stable, they do not end up 
in focus. Asa result, the onİy thing we end up “secing” (register- 
ing) is the single stabilized object-as-entity. 

The restless dynamics of the analogy are important, too. To 
stabilize appropriately— £o bring #he world into presence—very 
much reguires being alive. It is like standing on a boat in heavy 
seas; you must constantiy dance in order to stay upright and fo- 
cused on the shore. In death, on the contrary, local stability (to- 
tal guiescence) obliterates the active ability reguired in order to 
stabilize the distal world. Coordination ceases, pure deixis takes 
over, and the only thing that any longer has impact is the press 
of the immediate physical surround. 

There is a crucial respect in which the analogy between reg- 
istratilon and vision breaks down, however. Light beams and 
visual focus are connected phenomena. They are all inherentiy 
constrained to operate within the pre- and proscriptions of the 
physical plenum. Registration is different. Not only is its direct- 
edness abe to transcend those limits; it #us4 transcend them. 
Go ahead, be expensive: transcending those limits is what regis- 
tration is for. 


8 - Registration - Il 


For almost a century logicians have focused on the normative 
standard of preserving truth. The examples in the last chapter il- 
lustrate what many years of wrestling with computational prac- 
tice have led me to believe: that preservation of reference is an 
egual if not more important intentional achievement.! Given 
the inherently deictic nature of the substrate out of which refer- 
ence arises, moreover, the preservation of reference is almost un- 
doubtedİy a prior ontological skill. 

Computational practice is replete with this kind of compen- 
satory adjustment: an (often small) expenditure of effective en- 
ergy in order to maintain a stable semantic value for a deictic 
term. Thus consider e-mail addresses: what starts out in Califor- 
nia as “hr©ai.edinburgh.ac.uk” is converted somewhere over (or 
under) the Atlantic to “ht&uk.ac.edinburgh.ai,” and is then 
gradually stripped down as it works its way across Britain, enter- 
ing a series of nested sub-domains, to “ht&ac.edinburgh.ai,” 
“he2edinburgh.ai,” and “ht&ai” —until finaliy, when it reaches 
its target host machine, nothing is left except the atomic “ht.” 


'As philosophers will point out, truth, at least since Frege, has been viewed 
asa form of reference, not as something opposed to or distinct from it 
—a perspective I myself exploit in $2, below, in arguing that context- 
dependent reference-preserving (term) translation can usefully be viewed 
as a generalization of truth-preserving (sentential) inference. But the inclu- 
sionary nature of the unifying proposal should not be allowed to obscure 
the differences beneath it. Hence the main point, here: that strategies for 
maintaining the reference of context-dependent terms designating ordi- 
nary individuals— including individuals that are subjects of predicarion— 
are not only ubiguitous and important, but have been inadeguately the- 
matized in current logical approaches. 

>This is misleading in several ways. There are two stages to address resolu- 
ton, for one thing. The “lexical” address is typically resolved first, with the 
help of name servers, yielding a more context-independent internet ad- 
dress, such as 13.0.27.446, which is sent back to the originator, which in 
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Context-dependent term translatlon 

A bugin an early version of the Macintosh operating system shows what 
can happen when a system fails to preserve the reference of a context- 
dependent term.* If a user inserted an unreadable foppy into a machine 
with a single Hoppy drive and no hard disk, the following exchange took 
place. The system asked the user whether they wanted the unreadable disk 
to be formatted. 1f the answer was yes, the system tried to access the disk- 
formatting software. Typically it was not loaded; it needed to be swapped 
in from the system disk. So the first thing the system would do would be 
to eject the (unformatted) disk, and ask the user to insert the system disk. 
Once this was done, the system would load the formatting software, and 
then proceed to erase and reformat the system disk! 

The source of the problem was roughly as follows. At the beginning of 
the exchange, a variable or identifter, called something like “unreadable- 
floppy.” was bound to a value representing the unformatted disk, such as 
a machine analogue of “disk in drive #o.” Though &ownd to this descrip- 
tor, it referred to the new disk, the one that satisfied the descriptor at the 
time, the one that the user wanted formatted (this is betrayed by the En- 
glish words chosen for its name). By the time the formatting software was 
loaded, however, the circumstances on which that reference depended had 
changed. By doing nothing, the system preserved the sense of the descrip- 
tor, but not its reference. What would have honored the users intentions 
would have been the dual: to go to some work to change the sense (into 
something like “the disk 1 just ejected justa moment ago”), in order to pre- 
serve the reference. 


Similarly, consider processes of converting a frame offset pointer 
(<4) toafull address, when data is moved off the stack into main 
memory. Or strategies for converting a variable reference Xx, 
bound in the current context, into the canonical (and therefore 


turn uses it to send the mail “directiy.” But the original moral still holds, 
since resolution of #hataddress— the 13.0.27.446—undergoes similar pro- 
cesses of deictic reduction en route. 


Managing the differential fan-in and fan-out implicated in such cases 
can get arbitrarily complex. For just a tad more detail, consider three ways 
of referring to such a disk: “disk in drive #o,” as we just saw; “SneakerNet 
3,” the users label; and “72346155236,” the floppy's internaliy-inscribed 
uıD number (a number that can only be written 4/fer the disk is format- 
ted). The first is most useful when the system needs to read or write, but 
works only in a very specific context: its referent will change with every in- 
sertion and ejection. Ifa disk that is ejected now will be reguired later, one 
needs a way of referring to it that will span the break in access (effective 
coupling). The third (Uuıp number) is relatively permanent and context- 
independent, but not user-friendiy; “please insert disk #72346155236” is 
unlikely to produce good results. The second (user label) lies somewhere 
in between: it is more convenient than the up number, in part because 


. of being reusable, and also because of being part description and part 


name—but by that very token is potentially ambiguous. So the label will 
(in turn) have determinate reference in only some contexts (in this office, 
say), though admittediy that isa much wider set of contexts than those in 
which it ismounted in drive o. No one description is best, overali; skill in- 
volves moving among them in ways appropriate to the circumstance s0 as 
to maximize operating convenience and minimize the chances of tripping 
up when references change. 


*For a discussion of this and other similar examples—and a proposed solution— see 
Dixon (1991). 
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less context-dependent) codesignating numeral 5. Or fora more 
intensional example, imagine updating a counter of the number 
of pages that have been printed, from 35 to 36, as one more sheet 
of paper passes the print head. None of these changes is taken in 
order to perform a concrete action in the semantic relm—i.e., 
to inflict a permanent change on the task domain. Rather, they 
are all translations of terms to preserve semantic value by com- 
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pensating for (or sidestepping) the effects of a change of context. 
(For a dramatic failure to preserve reference appropriately, see 
the sidebar on page 244.) 

Reference-preserving context-dependent term translation is 
such an intrinsic part of computation that it has even been pro- 
posed asa core operation in terms of which to define all others.3 
Given this potential universality—not only in the computa- 
tional case, but also, as I will argue below, as a generalized model 


“of at least some aspects of human thinking—I want to put the 


puppet show back up for a moment, traffic in fully registered 
individuals, and consider half a dozen species of such transla- 
tion. Although too expensively (and briefiy) presented, these ex- 
amples exhibit important characteristic patterns of internal 
structure— structure that | will later want to extract, convert 
into field-theoretic form, and use in order to tell the real (non- 
marionette) story of how aboriginal subjects stabilize aboriginal 
objects. The discussion may also go some way towards showing 
that the procedures of “deixis convolution” introduced in chap- 
ter 7 are not just of abstruse metaphysical interest, but could be 
used as pragmatic architectural principles on which to build 
what has never before existed: a computer able to > shoulder re- 
sponsibility for its own objects. 


Strategles of reference preservatlon 

At least five different reference-preservation strategies can be 
identified. 

Adjusting deictic registratlons 

Suppose someone telis you that you have left your glasses on the 
table behind you. As you turn around, without being aware ofit, 
you smoothiy change your mental analogue of “behind me” to a 
corresponding analogue of “in front of me,” in order to stabilize 
the place referred to, ata minor but still non-zero expenditure of 
internal effective energy. This seemingly effortless mental activ- 
ity, which among other things saves you from going round and 
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round in circles, is a spatial analogue of the carlier temporal 
example of shifting from today” to 'yesterday” to compensate 
for the passage of time. In neither case is referential stability 
achieved by constructing a context-independent representation. 
Just as the acrobat kept the intrinsicaliy deictic fashlight with 
them, as they leapt around, constantly adjusting its orientation 
and angle to preserve the distal point of focus, so too in these 
cases the representation is kept close by, in context-dependent 
form. Like flashlights (and sports jackets), representations, such 
as memories, often come along for the ride; the trick is to adjust 
them to compensate for changes in circumstance, so as to stabi- 
lize and thus preserve their distal referents.* 
Converting between allocentric and 
egocentric registratlons 
As well as updating deictic or egocentric registrations, we are 
egually adept at varying the degree of deixis, by converting back 
and forth between relatively more egocentric or deictic descrip- 
tions, on the one hand, and more allocentric or context- 
independent descriptions of the same situation, on the other — 
e.g., from “the bar at the corner of Ouarry Road and Route 20 at 
the western edge of town' to “half a mile ahead on the right. 
Neither allocentric nor egocentric registration is better; each 
has its uses. Skill consists not in having expertise at one or other 
end of the dichotomy, but in being able to shift back and forth, 


appropriately, as circumstances warrant. Allocentric (context- 


“In the case of changing 'behind me' to “in front of me' (or, more plausibiy, 
“behind' to "in front — che “me! is a distraction), the reference-preserving 
adjustment is in response to willed action. Most of us, but not all robots, 
are skillful enough to do this even if we are involuntarily turned around — 
though not of course if we are turned too guickiy, or our eyes are closed. 
The passage of time from one day to another, even from one moment to 
another, is similariy involuntary, but such an ineliminable feature of our 
experience that we are skilled in the compensations it reguires. What is not 
clear is whether these and other deixis compensation schemes are under- 
written by disparate mechanisms, even if they all honor a common seman- 
tical principle, or whether there is any architectural commonality. 
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independent) representations are typically more stable, more 
portable, more comparable with other representations of a simi- 
lar type, and less vulnerable to context-dependent error —all 
features that are especially appropriate in printed form. Deictic 
(egocentric) versions, on the other hand, are typically compact, 
and reguire less inferential machinery to work with, placing 
fewer demands on explicit representation. But by far their most 
important property, as many writers have noted,? is the fact that 


© they are more directly “actionable,” in the sense of being more 


easily converted into motor signals—a fact explained by chapter 
5s claim that the physical world is itself intrinsicaliy deictic. 
They are also more closely related to our sense of self, to our per- 
sonal identity. Thus imagine reading in an almanac that a me- 
teor will strike the earth at 37*16'57”N X 122911'12” wat 11:54:36 
A.M. GMT on November 8, 1994. The fact takes on an urgency 
lacking in the context-independent form, when one realizes, af- 
ter convolving it into deictic form, that the meteor is predicted 
to strike 77ghi here, in five minutes. Or to take another example, 
suppose that upon arriving from the cast you want to turn into 
your friends driveway, knowing that it is on the north side of the 
street. İt will notdo to send a physiological analogue of “North!” 
down the nerves to your hands. Instead, you need to convert 
that instructüon into more appropriate physiological (con- 
nected, non-representational) form. It is because the physical 
world is intrinsicaliy deictic, and because physical activity there- 
fore has only incremental (differential) effect, that what is 
needed is something much closer to “Righe” 

Although it is easy to suggest that deictic (egocentric) and 
non-deictic (allocentric) representation are two distinct species, 
that is misleading. Allocentricity (context-independence), espe- 
cially, is a matter of degree; the idea of a completely context- 
independent or “non-deictic” representation is a fiction. To shift 
from 'today' to “November 21' is a step away from pure deixic- 


5See e.g. Castafeda (1975), Perry (1979), Chapman & Agre (1987), and 


Smith (1986). 
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ity (physical connection), but it is only a first step along a road 
without end: “November 21, 1950'; “November 21, 1950 CE; “No- 
vember 21, 1950 CE in the Gregorian calendar,” etc. Moreover, 
deixicity affects different aspects of a representation differen- 
tially. 'Thus “12:00 on November 8, 1994” is at once more spa- 
tially deictic, but less temporally deictic, than “noon, today, 
GMT.” 

If complete context-independence is impossible, does that 
undermine the utility of “context-independence” as a notion? 
No, for the interesting reason that context-independence itself is 
usually used in context-dependen? ways, to signify the indepen- 
dence of a representation or registration from those aspects of 
the context that, from some wider “supra-context,” are seen as 
variable. T'hus from vantage point x a representation or registra- 
tion r appcars context-independent if it is not semanticaliy vul- 
nerable to shifts in context that are visible ffom x, even if it 
remains context-dependent in the same way that x itself is. The 
point is only that we are often, even usually, unaware of those as- 
pects or dimensions of a representation that remain constant, 
and can therefore be deicticaliy related to in the background. 
For a familiar example, note that maps are always maps #om £he 
top. It is not logically reguired that Fast be represented as 90“ to 
the right of North; if one were to look xp onto maps instead of 
down, or were to stand on one's head, Fast would be 90” to the 
left. But since it is our habit and physical constitution both to 
stand upright, and to look down onto roads and maps, we con- 
ventionaliy (and convenientiy) leave the vertical dimension of 
maps deictic. This works pretty well on earth; it is presumabiy 
a problem in astronomy (does the earth revolve clockwise, or 
counter-clockwise, around the sun?). 

Crossing the explicit/implicit boundary 

A third type of reference-preserving term translation involves 
shifting back and forth between explicit and implicit registra- 
tion. As is widely recognized, if a system (person or machine or 
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even document) is moved out of the inevitable background con- 
text on which it implicitly depends, it is liable to break or fail, or 
at least be misleading. lt was suggested in chapter 1 that one way 
to deal with such a situation is to convert the less explicit or non- 
representational context-dependence into something explicit. 

It is often convenient for this explicit representation in the 
first instance to be deictic; then strategies such as those discussed 
above can be used to convert that egocentric representation into 
more allocentric form. Thus 'at noon,” the unmarked case, is 
converted to 'at noon, today”; given that explicit representation 
of the day, the way is paved to create the less context-dependent 
'noon on November 21.” But explicit deictic terms are not always 
used as intermediaries. Thus it seems possible to convert '7:03 
P.M. directly into “7:03 P.M. Pacific Daylight Time,” in a mes- 

- sage headed for Chicago, without passing through “7:03 P.M. 
bere. Phone numbers are similarly expanded directy: from 
x9658, suitable within the building, to 481-9658, for local use, to 
514-481-9658, for the rest of Canada and the U.S., to t1-514-481- 
9658, which one might want to put on one's international letter- 
head. Chapter 1 discussed a similar example of a data base need- 
ing an extra field to represent the university it was used in, in 
order to handle interinstitutional cross-registration. And to con- 
clude with a dramatic real-world case, it has been estimated that 
it will cost American industry hundreds of billions of dollars to 
upgrade their software to deal with 21st-century dates. Unfortu- 
nately, many extant systems store dates— e.g., on employee rec- 
ords, in bank statements, and the like—as two decimal digits, 
having parochiaily presumed that the first two digits would al- 
ways be 19”. 

Adding or deleting arguments is not the only way to cross the 
implicit/explicit boundary. Note how some of us, in order to 
read maps—e.g., in order to understand which direction to 
turn—rotate maps so that we stand in the same orientation with 
respect to the map as with respect to the world, thereby allowing 
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us, asl have elsewhere put it,9 to absorb one of the map's dimen- 
sions of deixicity. Drivers, in sum, think of “right” and “left” as 
zero-argument functions—i.e., as egocentric constants; earthiy 
cartographers and map readers think of them as functions of one 
argument; and astronomers think of them as functions of two 
arguments. İn reality, however, as cosmologists and theoretical 
physicists realize, “right” and “left” are functons of (at least) 
three arguments: two other orientations plus a binary decision. 
1d Changing interest or bellef 

The first three species of translation discussed above—updating 
deictic registrations, converting between more and less context- 
independent forms, and shifting deictic dependencies into and 
out of explicit view—all involve the preservation or stabiliza- 
tion of something finer-grained than pure “reference”: some- 
thing more like intension or meaning. But the reference- 
preserving mandate has wider application. 

As the fulcrum of stability or preservation moves “out- 
wards” —away from the s-region or subject, and also away from 
the relation between them, and towards the o-region or refer- 
ent—it is İikely to preserve less of the intensional relationship 
(aspect or “feature”) under which the referent is registered or 
identified, and instead to put more direct (less intensional) focus 
on the object itself. This pattern will especially matter later on, 
when we take down the puppet show: it is indicative of an objec- 
tive ontological commitment to an object, rather than merely 
being a case of feature-placing. In the meantime, however, stay- 
ing within the reference-preservation standpoint, we can see 
that the sorts of shifts involved take us away from what might be 
categorized as indexical resolution into realms more reminiscent 
of full traditional (sentential) inference. 

Even if we do move closer into the traditional realm of infer- 
ence, however, reference preservation remains a useful analytic 
category. Thus imagine, six months after renting a room in your 
advisor's house, shifting your description from “esteemed pro- 


6Smith (1987) and TMD-IVv. 251 
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fessor” to “chiseling landlord.” Or imagine revising your opin- 
ion of what you once felt was “the best paper I have ever read” to 
“one of Jones early tries.” In both cases, a description must be 
updated in such a way as to be able to preserve reference 4cr0ss a 
change in belief. The context, with respect to which the descrip- 
tion is relative, has been widened from spatio-temporal orienta- 
tion of the registrar, or even its physical location, to include its 
full epistemic (judgmental) state. Similariy, “the tallest person in 
the class” may have to be revised to “the second tallest person in 
the class,” after a new family arrives from Kenya. Here a registra- 
ton has to be changed in order to preserve reference across a4 
change in relevant circumstantial facts. Now the notion of context 
has been widened to include not just the full situation of the reg- 
istrar, but the full described situation as well— what else is going 
on in the world being registered. 

In conversation, context can also be taken to include interest- 
relative facts about the communicative process itself. Thus sup- 
pose someone replies “John Etchemendy” to the guestion “Who 
is the new dean of humanities?” and “The new dean of humani- 
ties” to the guestion “Who is John Ecchemendy?” In both cases 
they are answering a guestion of the form “Who is a?” with a co- 
referential term $ satisfying various other conversational con- 
straints (Austinian felicity conditions,7 a reguirement to provide 
new and salient information, and the like). Here it is not so 
much that the change in context reguires a change in registra- 
tion in order to preserve reference, but rather that a change in 
registration reguired for other reasons (interest, novelty, etc.) is 
subjected to a consiraint of preserving reference. 

Changing register 

1f full inference is more complex than deixis deconvolution, but 
can be unified with it, a fifth type of translation is more compli- 
cated yet —though, as so often happens, rudiments of the phe- 
nomenon can again be found in simple spatial cases. Thus 
consider a situation with which we are all familiar: of saying 


7See Searle (1983). 
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“Would you hand me that cup on your right?” when, facing 
someone, we sec it in a position that, from our point of view, is 
to theleft of them. Rather than preserving reference from within 
a given context-dependent system, as so many of the previous 
examples have done, this case involves a preservation of refer- 
ence 4cross a shifi from one context-dependent registration scheme 
to another. 

Spatial cases are just the tip of the iceberg. Asking a two-year 
old “Is the dean there?” is notlikely to work as well as “Can 1 talk 
to your mom?” The point here is to shift the guestion to one that 
makes sense from the child's point of view. By the same token, 
if you call a restaurant, it will generally not work to ask for your 
brother, who just happens to be eating there, as “my brother”; 
instead you have to provide a description usable by someone 
who does not know him (5' 11" with dark hair and a van Dyke 
beard,” or whatever). Similarly, you sometimes have to shift to 
an entirely different language, speaking French when calling 
Bourg-en-Bresse, Tamil when calling Madurai. But even these 
cases are relatively simple, compared to what is involved in try- 
ing to convey a reference or registration across a profound differ- 
ence in world view. Thus think of how hard it is to persuade 
someone who sees the world in psychological terms to accept an 
essentialiy political or moral conclusion. Or, within the acad- 
emy, of attempting to formulate an insight in a way that will be 
accessible across disciplinary boundaries. Or of trying to get a 
hijacker or terrorist to adopta humanitarian point of view. 

AlI these cases involve shifting register. The issues involved 
range from the simplest facts about spatio-temporal orientation 
to the most fundamental problem underlying pluralism: the in- 
eradicable fact that different people, with different experiences 
and different histories and different interests, see the world in 
different ways, or at least can see the world in different ways— 
sufficientiy different that reference and registration may be arbi- 
trarily difficult to share, at least to any degree of perfection. In 
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both cases, in a way that the ultimate metaphysical story will 
have to explain (a story we have not yet come to), one struggles 
with a kind of “locatedness” of knowledge or viewpoint or regis- 
trational stance —a locatedness whose underlying sense of posi- 
ton is only partially metaphorical.8 As in simple deictic cases, 
explicit attention is reguired in order to preserve or, as is perhaps 
a better word in such cases, to cozvey content across such a 
change in perspective. 

Shifting register is not just a problem of interpersonal com- 
munication. İt affects us individualiy as well. Some of the prob- 
lems are diachronic: our earliest memories are often encoded 
with respect to concepts whose meaning has changed over the 
years (such as 'big, perhaps because it is self-referentialIy deic- 
tic), challenging our ability to preserve their original content. 
But there are synchronic cases as well. 'Thus imagine the process 
of building a house, complete with late-night conversations 
about hospitality and community, early suggestive sketches, re- 
alistic perspective drawings, surveys, elevations, blueprints, even 
detailed working drawings— to say nothing of our initial im- 
pressions of living there, perhaps even later reminiscences. All 
these registrations of what is ultimately a common situation not 
only emphasize certain aspects over others, featuring this and 
eliding that, but in part constitute the house or home from dif- 
fering points of view.? There is no reason to believe that what is 
essential to any given registration is capturable, even implicitly, 
in the others. And yet of course we try: that was the whole point 
of those meetings with the architece—to translate hospitality 
into 2X4. 

What lesson should be taken from these cases of crossing 
register? Primarily, not to be seduced by limit cases. Issues of 
multiple registration cannot be avoided: to presume that would 
be nostalgically to subside into Formal Ontology. Yet it is just as 


of the various kinds of representation involved in archi- 


tecture, see Goel (1995). 
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important not to be so daunted as to be brought to a halt. Sure 
enough, there is no general reason to suppose that perfect “trans- 
lation” is possible between registers— even of the individuals in- 
volved, let alone of what is said of them. No metaphysical 
warrant will be issued, once we get to metaphysics, to support 
the idea of trans-world identicality. And sure enough, too, in 
pessimal cases, inter-register incommensurability can be so se- 
vere as to essentialiy prohibit substantive communication. But 
for both metaphysical and practical reasons, neither limit case 
matters anywhere near as much as the topology and texture, as 
the warp and woof, of the intermediate region. As should be 
clear from even as much of the metaphysical picture as has been 
suggested so far, a/ of human communication lies in this middle 
region, between identical and incommensurable registration 
schemes. Not only that, when we get back to the proper meta- 
physical story, as was promised earlier, it will emerge that, far 
from being undermined by it, registration is designed to cope 
with this middle region of partial commensurability. 

In sum, it is important that shifting registers is hard. But it is 
not hard so much in the sense of there being metaphysical limits. 
What is important, rather, is that communicating across regis- 
ters is #ard work. This is what will make the metaphysical pic- 
ture substantive. İt is also a conclusion that underwrites a claim 
made in chapter 3: that developing a more adeguate metaphysics 
is not onİy intellectualIy viable, but also politically urgent. The 
aim is to give metaphysical grounding to, and support for, com- 
municative and political struggles among people whose experi- 
ence of, and participation in, our world is different. 


Coordinatlon conditions 

At the beginning of the chapter, | claimed that reference- 
preservation strategies are of metaphysical interest because they 
reveal (some of) the fine-structure of the strategies subjects use 
to stabilize objects. But before we can begin to extract those on- 
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tological morals, we need to consider one more generalization, 
this time having to do with the nature of the coupling or con- 
nection between s-region and o-region, between “subject” and 
“object.” 

Truth, it was pointed out earlier,!9 has at least since Frege 
been viewed as a form of reference. Traditional sentential infer- 
ence, therefore, can be taken to bea form of reference preser- 
vation. In light of the examples given above, it is natural to 
consider the possibiliry of combining the patterns discussed 
above, involving deictic resolution and description adjustment, 
with traditional sentential inference, in order to yield something 
like a “general model of inference or rationality”: (i) one that ap- 
plies to a wide range of expression types (terms and sentences are 
all that have been considered so far, but the idea can be general- 
ized to cover predicate positions as weli); and (ii) one that deals 
explicitly with deixis and context-dependence, on some or all of 
the various notions of context discussed above. 

Generalized inference 

There is something very rightabout this generalized proposal— 
and also something badiy wrong. It is not too difficult to imag- 
ine appropriate generalizations of soundness and completeness, 
for example—a major point in its favor.!! And the amount of 
computation that can be collected within its grasp is truly im- 
pressive. Even if one ignores its unpaid ontological debts, how- 
ever, the proposal cannot be accept as stated. There is a problem 
having to do with just what notion of “inference” we have by 
the tail. 

In chapterı, | claimed that the subject matter of anything like 
a satisfying intentional account of computation (and, by impli- 
cation, human life) would have to be an account of the full par- 


9Footnote 1, on page 243. 


1“ Especially on their most general interpretations: that completeness, as 
John Etchemendy has put it, is getting what you want; soundness, wanting 
what you get. For an application to programming languages see Dixon 
(1991). 
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ticipatory engagement of an intentional system in a semantic or 
task domain, not merely of its projection onto reasoning or 
symbol-manipulation. Moreover, I argued that its participatory 
nature suffused computation; that it was not something that 
could be culled out and held off to the side, to be treated differ- 
entiy from the main “central” case. Ata minimum, therefore, an 
advocate of the “generalized inference model” (at least if they 
wanted to do justice to computation, which I am assuming as 
something of a minimal standard) would want to extend that 
model to include what is traditionally called perception and 
action. Though far from trivial, this could arguabiy be accom- 
plished within the spirit of “reference preservation” —by view- 
ing perception as a process that moves from the presence of an 
objectx or situation s to arepresentation r of that object or situa- 
ton (remember: the generalized model we are temporarily 
working with was framed “post-ontologicaliy,” so there is no 
need to worry about the origin of s or x orr). Representation r 
would be considered “correct” or worthy or virtuous just in case 
it “preserved” (i.e., captured) a relevant property of xorsin 
some approprlate sense. 

The problem is that it is not enough to include perception 
and action. This too was indicated in chapter 1. As an example 
of a familiar computational activity that fits under none of these 
three categories, I cited simple clocks. So the guestion arises of 
whether clocks fit within a general reference-preservation pic- 
ture, and thus whether they, too, could be incorporated into the 
proposed general model—or rather, to turn the guestion 
around, whether the proposed model can coherentiy be general- 
ized to include clocks (and whatever else they are like), along 
with perception, action, and inference. 

The answer is yes, that it can be—and in an illuminating way. 
By comparison, think about standard inference. The underiying 
picture is of a stable semantic domain, with respect to which 
sentences or expressions in the inferential realm are evaluated. 
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“Stable” does not mean static or atemporal. As in the case of an 
inference regime designed to calculate planetary orbits, the se- 
mantic domain of a traditional inference system can be as dy- 
namic as you please— perhaps described by a set of differential 
eguations. Rather, “stable” means that the semantic domain 
does not change #om #he point of view of the inference process. lt 
isassumed to be the same from the beginning of the inference to 
the end: that is, the same for the premises of a derivation as for 
its conclusion (the semantical interpretation function, to put 
the same point another way, is not itself assumed to be tempo- 
rally indexed). What inference does, given this stable domain, is 
to yield a different “intensional stance”!? towards it—get at it 
under a different description, say something new about it, repre- 
sent it as being such and such, in an (epistemicaliy) novel way. 

Clocks—ike meters, tracking systems, and other simple 
measuring instruments—are almost the exact dual: 


Whereas traditional inference comprises a change in (intensional) 
stance to a stable subject matter, clocks and other measuring instru- 
ments maintain a stable (intensional) stance to a changing subject 
MALE. 


Coordinated temporal realms 

What is important about the clock case can be understood in 
terms of the relation between two temporalities. There are two 
time courses relevant to inference or registration: the temporal- 
ity of the registration or inference process,!3 and the temporality 
of what is registered or inferred (the temporality of the seman- 
tic realm). 


12 With apologies to Dan Dennett, who of course spells his version with a 't. 
3In formal logic, derivability is normally treated as a relation, not as a pro- 
cess—and thus the “proof-theoretic” or inferential realm is not itself con- 
sidered temporal at all. But from a computational perspective, inference, 
proof, deduction, and the like are almost always viewed as resource-İimited 


temporal processes—e.g,, in discussions of the temporal cost of Boolean 
satisfaction procedures. 
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The inability of traditional models of inference to deal with 
clocks (and other forms of participation) is not because they 
consider inference to be aiemporal. Rather, the problem is that 
they take the temporality of inference to be independent of the 
temporality of the semantic domain. Doing a full calculation to 
determine whether a proposed satellite will escape Jupiter's grav- 
itational field may take a long time— several hours, say, on the 
agency fastest computers. And it 
may take a similar amount of time 
for the satellite to escape Jupiter 
gravitational field—143 minutes, 
suppose. But it makes no difference 
infetence process  whether the two timesare of similar 
or dissimilar duration; or which 
comes first; or indeed any other fact 
about their relation. It does not mat- 
ter because #/e #wo times are not tied 
FİGURE 8-1 IMDEPENDENT TEMPORALMES together. As suggested in figure 8:1, 

the time course of inference and the time course of the semantic 
domain are assumed to be orthogonal. 

Needless to say, the same is not true for clocks and other simi- 
lar measuring instruments. Not only are the time course of the 
“inference process” (i.e., of the time-keeping) and the time 
course of the semantic domain (i.e., of the passage of time) not 
independent; they are not even just coordinated. They are the 
same. That is what it is to be a “real-time” measuring system: the 
time of the measurement is (or at least is very close to) the time 
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of what is measured. 

As usual, most of life is in between: partly coordinated. You 
have thirty minutes to prepare your story until the reporter gets 
here; they have the same amount of time to figure out what to 
ask you. Then the lights go up, the microphone is turned on, 
and what was a partially independent pair of parallel half-hours 
turns into a single coordinated fıfteen minute interview. Or fora 


Partlil:Construction 


different example, think about driving up to an intersection and 
looking both ways to figure out whether it is safe to proceed. The 
temporality of the “figuring out” and the temporality of what is 
figured out have to work together (we all know the experience of 
realizing that, had we rashly proceeded instead of stopping to 
look, it woxld, as it happens, have been safe to proceed, but now 
that we realize that it would have been safe, a car is coming). 
Similar situations arise throughout computation. In an espe- 


“cially complex Xerox printer, for example, built out of a net- 


work of microprocessors, a situation can arise in which one 
processor asks another processor to tell it, within 400 millisec- 
onds, whether, 13 pages 
from 4ben, it (the second 
processor) will have been 
ine dg able to render a given Post- 
e aneily script file into a bitmapped 
image, because if not, the 
Süojecv ici | , first processor will at that 


FİGURE 82 (PRTALLY) SYNCHRONIZED TEMPORALI point (Le., 400 millisec- 


onds from 70w) have to 
start shutting down the paper path.!4 The time course of “fıgur- 
ing things out” and the time course of what is being figured out 
are coordinated—stitch-welded together, in this case, as sug- 
gested in figure 8-2, at essential synchronization points. 

This overlap of temporality—sometimes glued as closely as 
possible together, as in clocks; sometimes partialiy independent, 
butclosely tied together at crucial points, as in traffic; sometimes 
more loosely coupled, as in planning between meetings—is 
characteristic of what is called “real-time” inference. And it of 
course puts temporal pressure on the “reasoning” process. İt 
does not matter whether you could have figured out whether the 
car was going to hit you, if you had had more time. Nor will it 
do, in the last ten minutes of the exam, to use up all your time 


'4From the perspective of electronic materiality, moving sheets of paper 
have tremendous momentum. 
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figuring out what strategy would be best to employ, if only you 
hadleftsome time over to apply it. So we can take that as the first 
lesson of clocks: the generalized model will have to deal with co- 
ordinated time of registrar and registered. And of course time is 
just an example. The inferential realm and the semantic realm 
will in general overlap in many other ways as well; this is nothing 
more than another conseguence of symmetrical realism. So a 
general model will have to deal with coordination in general, as 
well as with effective coupling and semantic disconnection. 
Given this image of tightly coupled temporalities, what 
about the “reference preservation” part of the original model? Is 
there something, in the case of clocks, that is preserved? Again, 
the answer is at least arguably yes, but again, doing justice to that 
“yes” reguires adjusting the model. For what is preserved, in the 
case of clocks and meters— what is the “same,” from moment to 
moment, for a dock—is not so obviously reference, but some- 
thing that would traditionally be taken to be more intensional: 
something like the /ssxe that the clock addresses, something like 
the intension of the phrase “the o'clock property that holds of 
the current moment.”!5 It would be presumptuous to try to 
work out exactiy what to call it, here, not only because I do not 
yet have adeguate tools, but also because in a moment I am go- 
ingtoletgoofthe pretense of having any supporting ontological 
framework at all. Rather, the image that is important to retain is 
that what is “preserved” (what will be “stabilized,” once we take 


IS As implied by the facı that clocks can be right or wrong, clock faces are 
best read as making claims: either that a given o'clock property (being 4:14, 
being 4:15, etc.) holds of a given metaphysical moment, to adopt a predica- 
tive (object-property) stance; or that a feature obtains (4:14-ness, 4:15-ness, 
etc.), to cast it in feature-placing terms. Either way, what is “preserved” is 
not the intension of that predicative claim (not the “sense” of “being 
4:14”), but something more abstract, more like “the current time,” on an 
intensional (non-deicticalIy-reduced) reading of that phrase. (In one sense, 
a dock always shows “the current time.” In another sense, it will not show 
“the current time” for another 12 or 24 hours. lt is the former sense we are 
trying to get at.) See Smith (1988). 
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down the puppet show) is something which, though in one 

sense gathered together into a stable unity, nevertheless also fans 

out again, as the world turns, and time goes by. 

intentional dynamics 

Where does this leave us? At a minimum, it shows that a usable 

extended “preservation” model would meet the following set of 

conditions: 
It would involve causal (effective) interactions with the sub- 
ject matter, not just among symbolic representations; and 

2. It would involve on-going temporal (and other forms of) 
overlap and “real-time” coordination, rather than assuminga 
stable (static) relation to a (potentialliy dynamic) semantic 
domain. 

These two conditions— the firsta conseguence of the participa- 

tory nature of intentionality, the second a conseguence of sym- 

metrical realism— would be added to the two with which we 

started: 

3. Itwouldapplyto termsand predicates and features, as well as 
to sentences; and 

4. It would deal explicitly with all sorts of deictical and other 
forms of context-dependence. 

The net result would incorporate not only all of what is nor- 

mally considered inference, perception, reasoning, and action, 

but other forms of (intentional) behavior as well, of which 

clocks and measuring instruments were just an example. 
Should the result be called inference? Was “generalized infer- 

ence” an appropriate name? Who is to say? It might not matter, 

solongas one were clear on what was involved. But I would vote 

no. Rather than build the normative condition into the name, 

such as by calling it “reason” or “rationality,” my own choice, 

when attempting to develop exactly such a model, has simply 

been to think of it as izfentional dynamics.!“ 


16$mith (1987) uses the somewhat unwieldy “coordination conditions on 
content and causal connection,” abbreviated 'c3*, “Intentional dynamics is 
shorter, and not much less descriptive. 
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It even seemed like a productive direction of research, until 1 
ran up against the ontological wall. 


Stabilizatlon revisited 

One way to understand the problem of unwarranted ontology, 
inscription errors, and the like, is to understand it as an overin- 
terpretation of the world—as a way of trying to prop up or hold 
together the world with more information than is really there. 
Reductionism is famous for acıs of omission: for throwing out 
what is really there. What is less often remarked are its acts of 
commission: the fact that it is egualiy likely to impose what is 
not. 

So take down the puppet show, and view these reference- 
preserving moves as “sleights of mind,” “sleights of registra- 
tion,” reminiscent of the acrobat's sleights of hand. And imagine 
the pools of guiescence they create—sometimes close by and 
sometimes far away, where the compensatory actions wash out 
the contributions of ever-changing circumstances, leaving only 
a stable, distilled point of intentional focus. Imagine this, as 
usual, through field-theoretic glasses, letting go of any prior 
parse of the situation into discrete objects, discrete individual. 

As the foregoing section makes clear, the resulting pools of 
guiescence are constitutive not just of the “subjects” “objects,” 
as was too simply suggested in chapter 7, but of their classifi- 
catory properties as well—to say nothing of the features and 
senses and intensions underlying them. For the patterns of 
cross-cutting triangulation we have been examining are nothing 
less than the processes whereby s-regions wrest ontology out of 
the embedding flux. 

It is not that reference is preserved, in other words, or at least 
not just that reference is preserved—as if the objects to be re- 
ferred to were independentiy supplied, by God or pre-emptive 
inscripton. Rather, reference is achieved. These processes of 
preservation, maintenance of invariance, and thelike, are part of 
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the very processes of stabilization that constitute that something 
asa something. They are notall that is reguired for something to 
be something; in a moment I will also give credit to the object, 
and in the next chapter, will invoke active processes of synthesis, 
maintenance, and repair. Ihis is nota story that is going to fall 
into pure idealim. But just because preserving a referent and cre- 
ating an objectare not the same, that does not mean they are in- 


dependent, cither. 


Moreover, the benefit of having considered specific examples 
in this chapter is that they hint at how a more detailed story of 
referential achievement will go. Note, in particular, for starters, 
that when registered in traditional terms the locus of stability 
rested at various different places along what would normally be 
considered the referential or semantic link, from subject to ob- 
ject. Thus in the early deictic examples, involving changes from 
today to yesterday,” :10:00 A.M.' to 10:00 A.M. GMT, and the 
like, what we saw held stable was not just the traditional referent 
(i.e., what on a traditional analysis would be registered as the ref- 
erent), butalso something more like the meaning or intension.!7 
When the notion of “context” was broadened to include shifts 
in belief, interest, and situational facts, what was “stable” was 
less intensional, something more clearly held out at the object or 
o-region itself. Clocks and measuring instruments, in contrast, 
were different from the simple deictical cases in the opposite 
way: in their case the “intension” or meaning was 7pore stable 
than the referent—at least in the sense that what is the same in 
content about an accurate clock, moment to moment, is more 
intensional than what is different. 

This all has shades of more fan-in and fan-out; more cross- 
cutting structures of the one and the many— except note that, 
from where we now stand, to say “many” is not guite right, since 


71 take it that theories of intensional identity (substitution salwe veritate in 
modal contexts, consistent interpretation in different possible worlds, and 
the like) have not traditionally been applied to deictic expressions in this 
way. 
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atleastin the present image the fan-in and fan-out are properties 
of fields, like vortices or manifolds, not yet chopped up into the 
discrete individuals that are prereguisite to at least a countable 
notion of “many.”18 (Since this field-theoretic fan-in and fan- 
out is going to have to be used to develop notions of individual- 
ity, there had better be a construal of it that does not reguire 
those individuals in advance.!9) 

We saw other details too. Thus consider such prototypical 
deictic terms as “I,” “here,” and 'now.” It was suggested that ego- 
centric constants like “to the right” are implicitly defined with 
respect to (the direction faced by) the person who uses them. Ac- 
cording to the cross-cutting extension story, the initial linguistic 
versions that use an explicit deictic pronoun, such as “to his 
right,” implicitly make reference to #im, him who has temporal 
extent—who is an individual, who has identity. “To his right,” 
that is, means or implicates something like “to the right of the 
direction currentiy faced by the social, personal, historical per- 
son that he is.” If we are to understand the simpler case, without 
a pronoun, as taking its deixis from the moment-to-moment 
pre-ontological (unregistered) physical substrate, then that will 
not make reference to a person as a whole. Thus one begins to 
see, as words are brought in to say what was previously left un- 
said, how it is that abstractions and individuations are impli- 
cated—abstractions and individuations that reach farther out 
into the surround than the prelinguistic deictic ground. 

Somewhat surprisingiy, the picture also has a slightly es- 
sentialist feel. For if the s-region's registrational practices? are 
constitutively involved in establishing the o-region as an ob- 


'8Asa word of English, 'many” does not reguire countabiliry: there can be 
many clouds in the sky, without their being any metaphysical warranı for 
saying that there are eleven, as opposed to ten or twelve. 
19“Field-rheoretic” is not guite the right characterization. See $1 of chap- 
ter 11. 

>'Aslargue in the next chapter, an s-region's registrational practices are not 
sufficient; in general, all of its activities are implicated. 
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jece—if, that is, in order to be the object that it is, an object 
must be taken as (or guietened into) that kind of objece— then 
it would seem, to speak in overly expensive language, as if the 
object will Z25e to exemplify certain “properties”: namely, those 
properties that figure in its registration as the kind of object 
that it is. If individuation criteria are not wholly independent 
of the registrational practices of the subject, that is, being #har 


“individual will depend (at least in part) on being so registered. 


To be some other individual would similarly depend (in part) 
on being registered in some other way— perhaps even in an 
incompatible registration scheme. If individuation has to do 
with identity, in other words, on the notion of “identity” de- 
fended in chapter 4, then identicality has to do with identity 
too. Identicality is not independent of aspect. 5 is not indepen- 
dent of as. 

This is not discrepant from common sense. The belt, gua 
belt, and the piece of leather it is made of, gua piece of leather, 
are not only differentiy registered, but have different identi- 
tie—the identity of the belt having to do with its function, say; 
the identity of the piece of leather, with its leatherness. Is that 
the same belt, a year later? Yes, one might say. And the same 
piece of leather? No, that piece lasted only a few months. Was 
the belt zecessarilya belt; could it have been a chamois for clean- 
ing the car? The answer is not easy in the saying. Oua piece of 
leather, 4£ could have been a chamois. But no, not gua belt. Not 
in the sense of being the entity that was still the same object a 
year later. 

But enough of these examples. Although it is good to develop 
a feel for details, we cannot yet carry them through to the end; 
reguisite preparation is still a ways off. For now it is enough to 
summarize this chapters digression into reference preserva- 
ton— or rather, as we are beginning to see it, into ontology- 
construction— by distinguishing the three kinds of entity that 
have played a constitutive role: 
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1. Whatis adjwsted (e.g., the orientation of the flashlighü), 
2. What is compensated for (e.g., the movements of the acro- 
bat), and 
3. Whatis #hereby stabilized (e.g., the point of illumination). 
The first of these —what is ad/wsted, in order to stabilize or pre- 
serve Wwhatever it is that is stabilized or preserved—is often an 
explicit representation or registration or at least part of the 
s-region. The second, however, what is compensated for, will 
typically involve arbitrary facts about the life and times of cither 
the s-region or o-region or Lord only knows what else that might 
be relevant (e.g., who moved in from Kenya), not simply facts 
about the s-region's representational structures, prowess, or even 
movements and circumstance. Moreover, although the retrac- 
ton may seem to imply that most adjustments are made localIy, 
if not always internaliy, not only what is compensated for, but 
also, and more importantly, what is thereby stabi/ized—i.e., the 
crucial third type of entity—vwill very freguentiy be distal, im- 
plying that no theory that expects to get at the normative condi- 
tions on such systems can be localist or narrow. An adeguate 
theory of reference preservation, therefore— or rather, an ade- 
guate theory of intentionality and metaphysic—in order to do 
justice to all three in relation, will have to consider the full, em- 
bodied, participatory life of the subject, not simply its inten- 
tional projection. 


The achlevement of the object 

So far, in this chapter, I have emphasized the compensatory 
strategies of the subject in order to highlight the contribution of 
the s-region to the resulting stabilization or ontoloğical achieve- 
ment. This strategy is dangerous. By compensating for common 
sense (or rather by compensating for received Ontology), it puts 
too much weight on one side of what is ultimately a collabora- 
tive endeavor. It is time, therefore, to apply a rhetorical correc- 
tive, and give due credit to the object. 
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For no matter how clever the compensatory practices of sub- 
Jects—no matter how inventive their use of instruments, for ex- 
ample, to obtain effective but ingenious access to the o-region, 
orchestrated in such a way that the peculiar contributions of 
those instruments can themselves be washed out by yet further 
compensatory practices— there is no reason to believe that the 
world is such that arbitrary patches of it can be appropriately 
stilled. This is one reason why the account is not purely idealist. 
Stability is egually an achievement of the o-region. 

It is here that traditional intuitions about the constitutive 
conditions on being an object would find their place—intu- 
itions, for example, about objects being a common cause of 
multiple external events, and of being the loci of appropriate 
forms of internal coherence—all forms of “sameness across dif 
ference” (more fan-in and fan-out). One way to get a sense of 
this, without paying too high an ontological price (for “external 
events,” “coherence,” “cause,” etc.) is by analogy with the now- 
famous vortices and basins of attraction of non-linear dynamics. 
As an example, think of an eddy in a fast-flowing stream: even 
though it exists happily without clear boundaries, it pulls a cer- 
tain amount of structure or coherence into itself, thereby devel- 
oping something like an internal center of gravity, in terms of 
which it both insulates itself from the buffeting of external 
events, and in virtue of which it exerts its influence on that sur- 
rounding region. It is along such lines that intuitions about self- 
organization and other structural configurations investigated in 
research into artificial life would come into play. 

Three caveats need to be posted, however, against a possible 
misinterpretation of these and other earlier intuitions. 

First, as already indicated, and as will be examined further in 
chapter 9, the assumption that stability is convenientiy separa- 
ble into actions of the s-region and actions of the o-region is a 
fiction. Part of what it is for a subject to stabilize the o-region is 
to intervene, bodily, as it were, so as to ensure that the o-region 
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remains stable enough to be registered. Except that even to say 
“intervene” takes too stronga position as to the locus of agency. 
The achievement is collaborative, through and through, not 
wholly attributable to either party. 

Second, as suggested in chapter 4, since what it is to bean 
object cannot in general be separated from what it is to be regis- 
tered as an object, “being an object” is nota /2c4/ property of the 
o-region, not something that inheres within it.2 A teacup's ex- 
emplification of the property of being a teacup does not inhere 
in its meager six ounceş; it reaches back into British society. 
Nor isa computer's being acomputer something that can be got 
at by getting out a microscope and taking it apart. Being a com- 
puter is a guestion of ff, not of architecture. As is everything 
else. 

Objects cannot be objects on their own, to answer a guestion 
asked at the beginning of chapter 3. The achievement is not one 
of selforganization, as imagined in so much of the current fash- 
ion with artificial life. There are also no intrinsic properties. All 
of these facts are entailed by the comment made above that pres- 
ence and absence are indissoluble. Objects, in order to &e ob- 
jecıs, not just in order to be /zken as objects, reguire being 
separated from. This is why they are not effective, and will never 
be understood through wholiy effective (physical) glasses. 

Third, asall these points make clear, the fundamental picture 
being painted is one in which the world, primordially whole or 
entire, is gradualiy but only partially broken down or separated 
or articulated into objects, through complex and partially dis- 
connected practices of registration. This is the opposite of a 
bottom-up story— the opposite of a view in which the world is 


2 At first blush, one might claim that the property of being an object is xe/2- 
tional. At second blush, that might seem untenable—circular or contra- 
dictory—if relations are viewed as holding berween and among objects. 
But at third blush, the claim has some sense to it, after all —if what it is to 
be an object and what it is to “be in relation” emerge together, as ontologi- 
cal coconspirators. 
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assembled, piece by piece, from a foundation of objects (or Ob- 
jects). Imagine, instead, a scenario in which one starts with the 
world as a whole, and slowly takes it apart into objeces— pulls 
them apart, separates them, makes distance between them, as it 
were, but only gradualiy, the way a potter would gradualiy pull 
pots out of a prior mass of clay. 7#e pieces are (partialiy) sedi- 
mented or extruded from the whole; the whole is not put together 
from the pieces—a fact of great significance, implying for exam- 
ple that there are infinitely many unregistered (and hence un- 
separated) connections and ties and kinds of connective tissue 
tying everything together, more than can possibiy be imagined, 
or than could possibiy be the result of any given articulation. 
But then imagine the same thing, except this time remove the 
external observer— the potter. The fields must be sufficientiy 
dynamic and restless to do all his separating out on their own. 


The registratlon of particularity 

In chapters 3 and 4, objects were analyzed in terms of three no- 
tions— particularity and individuality, primarily, at least imag- 
inatively on the part of the object, against a backdrop of 
objectivity, on the part of the subject-object relation. As a final 
exercise for this chapter,2 it is instructive to consider a single 
more complicated case: what it is to register objects in the sense 
described in those chapters—i.e., to register them as individual 
and particular. 

With respect to particularity, note first that the particularity 
of neither registrar nor what is registered, of neither s-region nor 
o-region, is in guestion. Particularity is inescapable; it derives di- 
rectly from the flux. Do anything, point to anything, be any- 
thing—and it will be particular. In a sense, that is, particularity 
is the one free lunch: the one characteristic that does not need to 
be paid for. On at least one interpretation, therefore, “the regis- 
tration of particularity” is not in itself much of an achievement, 


2 For those with the reguisite technical appetite. Some readers may prefer 
to skip directiy to chapter 9. 
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beyond the achievement of having successfully registered any- 
thing at all. 

Registering something as particular, however, is considerabiy 
more complex. In partit is ontologically more complex, because 
it demands more sophisticated forms of cross-cutting extension 
than we have yet seen. But it is also methodologically more com- 
plex, in the sense of being more difficult to analyze. And it is 
more difficult to analyze, in turn, because of lurking inscrip- 
tion errors. 

To see why, return to the case of the super-sunflower, the vari- 
ety that was able to non-effectively track the sun. More specifi- 
caliy, imagine that we, gua theorists or observers, watch a 
particular such flower for a few moments—ate one afternoon, 
say on May 7, 1995—as it slowly turns, while, obscured by a 
mountain or building or tree, the sun, too, moves across the sky, 
in at least rough synchrony. 

In and of themselves, these two processes, flower and sun, are 
wholly particular. That much is virtually tautologous; there is 
no sense to the idea of their being anything else. But now sup- 
pose we inguire about the “content” of the super-sunflower's 
states.23 Suppose, moreover, in order to sharpen intuitions, that 
a critic raises the following challenge: claiming that, in spite of 
the particularity of both Hower and sun, the content of the Hlow- 
er's angular position, at any given moment, should be counted 
as generic, rather than particular. The suggestion might be de- 
fended by arguing that the flower cannot distinguish between 
the actual sun and any other exemplar of something pointing at 
it from that direction. “The flower would be in the same state,” 
the critic claims, “in the face of any eguivalent incident sun- 


2That the super-sunflower's states or movements have at least some rudi- 
mentary form of content is assured by my describing the situation as one of 
“non-effective tracking” —although of course there is no reason to suppose 
that | can register that content, in English, in anything like the way in 
which it presents to the flower itself. I cannot speak in the register of sun- 
fowers. 
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light.” The content of the flower's orientation, they go on to ar- 
gue, is not the particular situation of the sun's now being at 
exactly that incident angle (N-749w, say), but rather the abstract 
property of #here being incideni radiation at N-7499. 

Though superficialiy seductive, this argument fails, because 
of what in chapter 1 1 called piggyback errors. It fails, that is, for 
the same reason that the argument failed about cats” abilities to 
reidentify their masters. And it is straightforward to see why. By 
way of preparation, note that the facts on the ground (i.e., in the 
garden) involve 100 percent point-wise correlation of particularity, 
of exactly the sort that was indicated in figure 7-2. That is how 
we set up the problem. Ata particular instant in time, a particu- 
lar instance of a particular super-sunflower's pointing ina partic- 
ular direction is distally coordinated, across a gap in effective 
coupling, with the particular incident light of a particular sun. 
There is no gap in particularity across this chain of corre- 
spondence. 

But if there is no gap in particularity, what intuition under- 
lies the critic's suggestilon—a suggestion which does after all 
have some intuitive appeal? T'he answer is very simple. The crit- 
ics intuition has grip becamse it registers the flower genericaliy. le 
assigns content not to a particular state of the flower, but to a 
#ype of Hower state; namely, to what it registers as a generic orien- 
tation. This is betrayed by the critic's use of the phrase 'the same 
state in their claim that the fower “would be in the same state.” 
The phrase 'the same state” in that statement means the same 
state £ype; it does not mean the very same metaphysical (particu- 
lar) space-time instant. The critic was not making a claim about 
what would be true if the universe's time arrow magically turned 
around, mid-course, and—contrary to metaphysical possibil- 
ity—vwere to return the flower to the exact same particular state 
it was in (if that even makes logical sense). Rather, they were re- 
ferring to the fact that, in a situation in which the flower was in 
the same generic state (in the same state £ype), then the con- 
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tent— that with which it was non-effectively coordinated— 
would similariy be in the same generic state. And that indeed is 
true. | admitted at the beginning that the case involved 100 per- 
cent point-wise correlation between particular and particular. By 
an eguivalent argument, it is easy to show that, at least with re- 
spect to a natural registration of types, there is 2/0 100 percent 
point-wise correlation between type and type. 

Does that make the content generic? It depends on what you 
mean. İf, as is the common practice in semantics, you define as 
“content” something that 40/4 of different particular uses — 
i.e., if you register the flower generically— then reason dictates, 
as just argued, that you will likely identify something egualiy ge- 
neric on the other side, as the semantic value. But if the gues- 
tion, as | have been assumine, is about the interpretation in a 
particular situation, then it would be correspondingiy reason- 
able to identify something egualiy particular on the other end. 
In a way, the situation is structurally identical to one in which a 
magnet picks up iron filings. And likewise it is the same as in 
cases of feature placing. In each case, gua theorist, you can regis- 
ter a generic-to-generic relation, or you can register a particular- 
to-particular relation. Each has its use. Each time | say “It is 
foggy” I make a different particular cdaim—now when | say it, | 
mean that it is foggy now; when 1 say it, here, just licdle bit later, 
I mean that it is foggy here; and so on and so forth. On the other 
hand, there is something more generic—something 1 earlier 
called the “meaning” — that one can associate with the sentence 
type “It is foggy.” 

Given this general picture of pointwise correlation, return 
then to the original guestion, about registering something 4s 
particular. Since the beginning, | have admitted that particular- 
ity is essential to the notion of'a concrete individual, and thus 
that registering something as particular must be part of register- 
ing a concrete individual as the concrete individual that it is. 
Moreover, as | have said several times, the task in the case of reg- 
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Degrees of particularity 

Consider the guestion (posed in chapter 1) of whether or not to count 
computational self-reference as indexical. As the registrational prowess of 
a system increases, it exploits its local effective freedom in order to estab- 
lish cross-cutting patterns of intentional directedness. That is the essence 
of registration. Typically, moreover, such activity, with respect to particu- 
larity, involves 507) an aspect of fan-out andan aspect of fan-in, as first sug- 
gested in several examples presented in chapter 1, and then again here in 
chapter 8. To the extent the subject achieves any cross-cutting direct- 
edness at all, then the following theoretical situation present itself, 

If one registers the state of the subject with common fan-in as the se- 
mantically evaluable entity, that will count as an appropriate reduction in 
particularity, and “particular registration” will be warranted. If instead 
one registers the subject more abstractly, then the fan-in across that wider 
extent will fail to converge, and so the appropriate semantic “value” will 


“cease to be considered particular. The analysis in chapter 1 illustrated just 


this structure, except that it was complicated by the introduction of two 
semantic entities, rather than one: meaning vs. interpretation. The result, 
however, was structuralIy the same: the more abstract registration (trans- 
machine types) passed beyond the point where the fan-in converged on a 


istering something as an individual is to refer, consistentiy, 40 2 
particular object over time—i.e., over a period of time, to reiden- 
tify it, to take it as the same particular individual. As this way of 
putting it makes clear, the situation reguires something above 
and beyond what is reguired in simple cases of tracking (effective 
and non-effective). It needs exactly the sorts of cross-cutting reg- 
ularity discussed in previous sections. But now we can state that 
reguirement more carefully. What the analysis shows is that to 
register something as particular reguires that a generic £ype of 
registrational acı have a particular object as its content. 

The registration of something as particular, in other words, 
reguires a reduction (fan-in) in particularity across the registration 


single taken-as-unitary region, thereby justifying the label of indexicality 
(generic meaning, as opposed to generic conteni). 

In the case of the super-sunflower as described in chapter 6 (point-wise 
correlation of particularity), there is essentialIy no fan-in, and so no moti- 
vation to register the state of the flower any more abstractly than as a par- 
ticular instantaneous state, without thereby registering the semantic value 
abstractly as well. T'he symmetry of the situation is what impresses itself 
onto analysis. This is what was conveyed by saying that the coordination 
structure of the super-sunflower was of particular to particular, and of 
type to type. İn other cases, however, as fan-in grows, wider and wider 
ranges of behavior will be seen to orient to the same particular referent. 
There is no reason to suppose that this is a binary process, or that there 
is any sense to be made of a notion of the “most” abstract registration (a 
mistake endemic to various traditional philosophical distinctions, such as 
that between “narrow” and “broad” content). The crucial point is to see 
this asan instance of a general moral ($s 2—3 of chapter 11) about gradual- 
ism: particularity of content is not an all-or-nothing accomplishment. It has 
todo with the extent of the cross-cutting directedness—which will always 
be a matter of degree. 
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link, from registrar to registered. This reduction is necessary in 
order for different uses or instantiations of a registrational type to 
have the same particular referent or content. This is why taking 
an individual to be an individual reguires something above and 
beyond the simple point-wise correlation of feature-placing. lt is 
also why identification of something as an individual is logicaliy 


the same as being able to reidentify it as an individual. 


Once started, moreover, the process multiplies productively. 
Indeed, these are the origins of the “calculus of sameness and dif- 
ference” alluded to in $ıc of chapter 4, towards the development 
of which this work is now in part aimed. Space does not permit 
the pursuit of more complex examples here (though see the “de- 
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grces of particularity” sidebar on page 274). But reason would 
suggest, as | have anyway tried to indicate informalIy, that the 
most appropriate or useful mathematical calculus for these phe- 
nomena will primarily want to traffic in generalized fan-out and 
fan-in, and (reminiscent of the way in which relativity theory 
takes synchrony to be perspectival) allow individuality to be per- 
spectival. And in a way this same conclusion is reguired by an 
argument given in the final chapter: that the very distincilon be- 
tween particularity and universality is ultimately a matter of ne- 
gotiation and degree.2 


None of this is to imply the possibility of, or even to admit a longing for, 
an entirely “formal,” non-perspectival mathematics. See $3c of chapter 12. 
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9 - Middle Distance 


So far —except during puppet shows— the discussion has been 
conducted at a relatively low level. Talk about “subjects” and 
“objects” has remained within shudder guotes; not enough 
structure has emerged to warrant unmarked use of those terms. 
Because of working at this low level, and because of still operat- 
ing under the temporary expedience of an underlying physical 
feature field, I have also been informal in choosing theoretic cat- 
egories for registering what the subject registers—i.e., for regis- 
tering the “object” or o-region towards which the s-region is 
directed. In these aboriginal cases, there is no point pretending 
that we elaborated theorists and our minimalist “proto-subjects” 
can even begin to share or even overlap registers. Admittediy, 
this lapse into pre-emptive registration limits analysis. But as 
long as we remember that all analytic and descriptive categories 
are ours, not theirs, and strive to minimize unwarranted theoret- 
ical projection, we can stay out of too much trouble. Certainly 
none of the described situations has been complicated enough 
for there to be any danger of outright conceptual clash (of the 
sort discussed at the end of the introduction). 

But one cannot live in the basement forever. At some point, 
the discussion needs to move “upwards,” towards more sophisti- 
cated forms of registration. We saw glimmers of these upper 
reaches in chapter 8: of proto-feature-placing in the workings of 
clocks, for example, where what was stabilized was more of an 
intensional invariance or object-less-property than an indepen- 
dent individual with an autonomous claim on being a referent. 
And with respect to object registration, we saw some of what was 
involved in using a process of deconvolving deictic relations to 
stabilize a distal point of directedness beyond effective reach. 
Still, there would be a ways to go before one could make good on 
the promise of building a registering machine. 
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1 Conceptual registratlon 


One of the most important ingredients in a more complex story 
will be an explanation of the construction of the logical struc- 
ture of property exemplificatton—i.e., an analysis of what is 
involved in the ability of a subject to interact with the world 
in such a way as to allow it to register that world in terms of (or 
to take it to consist in) properties and relations holding of ob- 

jects. This introduces a second 


Roperties /telations Oljecks...  kindof cross-cutting topology 


into the story, a topology 
Or 0z-- taken to live wholiy in the “se- 
Oz -- mantic domain” —i.e., in the 
Oy --.. vicinity or realm of the o-re- 
i gion (though that is not to say 
O, that the full zehievemen? is 
there; for many reasons, in- 
cluding some discussed in this 
chapter, part of the achieve- 


unsesiricleri polendial ayplicability ment may be the subjects). 


FİGURE 9-1 CONCEPTUAL REGİSTRANON (The initial cross-cutting to- 


pology introduced in the last 
chapter was simpler and logically prior: it had to do with tying 
parts of extended s-regions to whole extended o-regions (rather 
than the even simpler point-to-point relations directiy sustained 
in the underiying fields), necessary en route to the registration of 
a proto-individual. Taking the world to consist in properties 
holding of individual objects, and relations holding between 
and among objects, reguires something more complex: not just 
relating to the world via a cross-cutting topology, but secing the 
world as itself at least partially c07sisting in a (different) cross- 
cutting topology. 
More precisely, the ability to register a specific property's 
holding of a particular object (or a specific relation's holding 
among two or more particular objects) — what I will call c07cep- 


Middle 


tual registration— is widely assumed to rest on a general ability 
to register (within reason) azy property as holding of any object. 
Thus, atleast for subjects in possession of the reguisite concepts 
of blue, İake, big, and cup, to register a cup as blue, or a lake as 
big, is taken to depend on a background ability, in contrast, to 
register the lake as blue, or the cup as big. Using expensive lan- 
guage, one could say that objects and properties and relations 
must form something like the basis set of an algebraic structure 
of possible propositions.! Or more formally and more epistemi- 
cally, that conceptual registration involves satisfying the follow- 
ing criterion, diagrammed in figure 9-1, and called a “generality 
condition” by Evans:? in order for a subject S to register an ob- 
ject x as being P, then (i) for any other objects x', x”, etc., that S 
is capable of registering, it must also be able to register x', x”, 
etc., as being P and (ii) for any other properties P”, P”, etc., in 
terms of which S is also capable of registering, S must also be 
able to register x as being P”, P”, etc. (Instead of “register x as P” 
Evans would say “entertain a thought about x to the effect that it 


I Conceptual registration is cross-cutting not only in this algebraic sense of 
reguiring that an arbitrary predicate potentially apply to an arbitrary ob- 
ject, but also in another more metaphysically demanding sense that the 
notion of “İocalicy” for properties or types is in some intuitive sense meta- 
phorically based upon, but at the same time conceptualiy orthogonal to, 
the original case of spatio-temporal proximity or continuity. Thus to regis- 
ter or “carve the world” in such a way that violet is closer to blue than to 
yellow, that rutabagas are closer to parsnips than to blueberries, that melan- 
choly is closer to ennui than to spunk, and so on and so forth, is to separate 
the world's underlying richness into manageable pieces according to mca- 
sures or metrics substantialiy different from those of ordinary space-time. 
2See Evans (1982). Strawson (1959) takes something like this to be the logi- 
cal structure of objects and properties. Essentially the same reguirement is 
called by Fodor the systematicity or productivity of thought see Fodor & 
Pylyshyn (1988) and Fodor & McLaughlin (1990). It isalso one of the things 
that is connoted by the term 'compositionality,” though the language/ 
world ambiguities of that notion, talked about in the next few paragraphs 
in the text, make it perhaps the least useful of the three. 
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is BP” and Cussins “represent x as being B” but the point sur- 
vives translation.) 

Accounting for conceptual registration would be just part of 
a higher-level account. Such a story would also want to tease 
apart different kind of objece— or different ways in which sin- 
gular terms refer—so as to distinguish processes from events, 
mass terms from properties, composite objects from sets, and so 
forth. lt should also explicate such familiar issues as: the nature 
of, and interaction between, negation and denial; how homo- 
phony, indexicality, ambiguity, and vagueness are alike, and how 
different; what fictional reference is, and how it works; how 
language and thought relate, and whether either has logical or 
ontological priority—and so on and so forth, up through and 
including the whole panoply of topics normally studied under 
the banners of semantics, epistemology, and the philosophy of 
language. 

Important as these guestions are, however, it would be pre- 
mature to pursue them here. We do not yet know nearly enough 
about the lower levels. This metaphysical ignorance is especially 
hazardous in the face of such theoretically familiar guestions. 
The conjunction— of subject-matter ignorance and method- 
ological familiarity— makes it almost impossible to proceed 
without being derailed by the classic Realist Ontology of Ob- 
jects, Properties, and Relations. 

Character, coverage, and closure 

Three problems stand out, that would need resolution en route 
to a tenable (irreductionist) account of conceptual registration. 
The first has to do with the character of conceptual registration's 
ingredients: the nature of the logical or ontological “primitives” 
in terms of which the generality condition is typically formu- 
lated. In a spirit of reclamation, 1 remain committed to lower- 
case versions of these upper-story notions— to objects, proper- 
ties, and the like, as lived, in-the-world, workaday categories. 
But of course I cannot take them as primitive, or even as atomic. 


ALI 1 have said in a positive vein about these lower-case cate- 
gories, however, is that ontological boundaries, at least in gen- 
eral, will not be nearly as “clear and distince” as Ontological 
Boundaries. By itself, this is not enough to resist the seduction 
of classical formalized borders. Thus consider the discussion, 
above, of how predicating P of x depends on a background abil- 
ity to predicate P', P” of x, and P of x', x” Crucially, this state- 
ment does not regwire a formal conception of P and ix, yet it is 
almost guaranteed to eceive a formal interpretation, given its 
almost algebraic formulation— especially in these modernist 
theoretical times, unless buttressed by a sturdy non-formalist al- 
ternative. Buta non-formalist alternative has yet to be supplied. 

Conceptual registration second problem has to do with c0»- 
erage: with how much of the world can or should be corralled 
under such categories, even in lower-case form. So far I have ex- 
plicitly named only one exception: feature-placing, introduced 
in chapter 4. But chapter 6's image of riotous fomenting fields, 
to say nothing of the overali tenor of the discussion, suggest that 
feature-placing is not unigue. Moreover, much recent cognitive 
science argues to the same conclusion. Thus think of what Cus- 
sins calls “non-conceptual content,” applicable not only to in- 
formal drawings and sketches but also to thoughts, such as when 
we imagine two objects 4 certain distance apart, comprehending 
the distance 4s swch, not mediated via its conceptualized eguiva- 
lent of a number and standardized distance to which it is related 
by a signifled mathematical ratto— such as “3 feet.” Or what 
Smolensky calls s444-sywbolic interpretations of connectionist 
networks. Or the Churchlands' focus on non-propositional 
content. Or even Dreyfus' avowal of implicit knowledge and 
skill, in place of explicit conceptualized structure.?3 Remember, 
too, more directiy, that blown spray on a summer afternoon. 
Earlier | decried the prospect of force-fitting such phenomena 


3Strawson (1959), Evans (1982), pp. 159, 227, etc., Cussins (1990, 1992, & 
forthcoming), Smolensky (1988), Churchland (1986 & 1992), Churchland 


(1989), Dreyfus (1992), Goel (1995). 281 
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into Conceptual Ontology, but it would still be a travesty, even 
if a lesser travesty, to subjugate them to what it is natural to call 
conceptual ontology: the ontology of objects, properties, and re- 
lations, even in lower-case dress. 

Third, there is a guestion about c/osure. At issue is whether 
conceptual registration, and the thought and inference and be- 
havior processes it involves, are coherent on their own terms — 
and thus, even if they are not complete, nevertheless form a well- 
behaved and partially autonomous sub-region of a larger overall 
registrational space—or whether, as seems more likely, espe- 
cially given the spirit of what has been suggested, that that sort 
of internal closedness is only characteristic of Ontology. Tradi- 
tional models of rational inference, to come at this from another 
side, including most formal logics, are what we might call Con- 
ceptualiy Closed. They assume that all applicable normative 
propertics— Truth for Propositions, Warrant for Judgment, Va- 
lidity for Inference, etc.—can be semantically evaluated with 
respeci to the presence or absence of relevant Properties and Re- 
lations holding of relevant Objects (perhaps aided with Sets, 
Iypes, Functions, and other ordnance of Mathematics). Such 
Closure is metaphysically indicated, from Logic's point of view, 
since Conceptual Ontology (Objects, Properties, Relations, 
etc.) is all that is assumed to exist. 

There is no reason why someone who embraces non- 
conceptual registration need accept even a more modest lower- 
case version of the thesis, however: that rationality or inference 
be conceptually closed. Think of the truism that someone pos- 
sessed only of “book knowledge” of a given subject matter, espe- 
cially one far from common sense and experience, is liable to 
reach spectaculariy dumb conclusions. Or that a constant diet of 
perception and action is needed in order to keep inference from 
gradualiy drifting astray. These homilies suggest, and I will soon 
argue, that the coherence of conceptual inference is not wholly 
sustainable “internally”— within conceptual ontology alone 
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(even in lower-case dress). On the contrary, “in the wild” high- 
level conceptual inference will turn out, essentially and inex- 
tricabiy, to rest on a constant underlying connective tissue of 
non-conceptual content, between and among and through all 
the explicit conceptualized steps. 

Representatlon and ontology 

AlI three guestions—about character, coverage, and closure — 
should be answered, not presumed, by an analysis of concep- 
tual registration. But doing so without inscription error is hard. 
A moment ago, for example, 1 said that the rise of conceptual 
registration involves the development (existence, emergence, 
achievement) ofa certain almost algebraic compositional struc- 
ture. As will have been noticed, 1 described that structure in two 
ways. First, | described it ontologicaliy as a space of (possible) 
facts or worlds: consisting, for any given object, of a spate of 
properties holding of it; and for any given property, of its hold- 
ing of a spate of objects. Second, I described the same thing 7ep- 
resentationaliy or epistemicalİy as a space of possible syntactic or 
grammatical or linguistic representational states: different terms 
governable with the same predicate; different predicates govern- 
ing the same term. 

In Logic and Semantics, both structures are posited, as if 
independent, and then related. This is the famous “syntax mir- 
roring semantics.” First, the world is alleged to have a certain 
(Logical) structure, consisting of Objects, Functions, Proper- 
ties, Relations, etc., fitting together in a certain combinatoric 
way— helped along by metaphysical Conjunction, Disjunc- 
tion, and the like. Second, the representing subject is held to 
employ a certain syntactic (grammatical, linguistic) representa- 
tional system, consisting of Terms and Predicate Sıructures and 
Operators, which again fit together in a certain combinatoric 
way— this time helped along by such things as open terms, con- 
catenation, and dominance. Then, taking both structures as 
given, traditional Semantics frames the normative guestion as 
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one about the extent to which these structures correspond (at 
least on a correspondence theory) —with Truth obtaining when 
they do. 

A prior guestion, however, has to do with their respective on- 
tological or metaphysical status. How independent are these two 
combinatoric siructures—one of word, one of world? Did God 
make them separately: starting on Tuesday with the composi- 
tional structure of objects and properties and relations, and then 
turning, independentiy, on Friday, to a second form of composi- 
tion, of predicates and terms? Or (to skip a few hundred pages), 
did predicates and terms—.e., 46yoç—come first? Is one struc- 
ture subsidiary to, or a reflection of, the other? Or, more in line 
with what is being suggested here, are they neither dependent 
nor independent, but instead partialiy independent metaphysi- 
cal cohorts? And what does “partially independent” even mean? 

It is difficult to imagine a more metaphysically basic issue. By 
embracing registration as a İogical alternative to representation 
and ontology, I have distanced myself from having to take (the 
compositional structure of ) word and world as independent. By 
committing myself to the constructive intuition that subjects 
play a partially constitutive role in creating the ontology of the 
worlds they inhabit, I have suggested that they are 70£indepen- 
dent. And simply to presume that they are independent, as | have 
implied throughour, is at best pre-emptive, and at worse an in- 
scription error. İn particular, by projecting an essentialIy linguis- 
tic or representational categorical framework onto the world,? it 
isliable to “overdimension” it, by assuming that it contains more 
information or distinction than in fact exists. 


“Many so-called property theories, such as Barwise and Perry situation 
theory (1983), are in my view guilty of this form of linguistic projection — 
for example in distinguishing the type #ger from the type being an x, such 
that x isa tiger. “There is less in heaven and earth than is dreamt of'in their 
philosophy;” ifl can borrow a Goodmanesgue critigue (1983, p. 34). Espe- 
cially in virtue of not being admitted, such linguistic projection (inscrip- 
tion) is different from the view being argued here: that anything warranting 
the name 'ontology” must reflect the registrational practices of subjects. 
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And yet it would be madness to suggest the opposite: that the 
combinatoric structure of language and the combinatoric struc- 
ture of the world are the same. First, they are token distinc. 
There is still a robust sense, compatible with the best in con- 
structivism, in which it is possible to discover that object x ex- 
emplifles property P—e.g,, to notice that the sun has just set — 
in a way that is neither reducible nor homologous to a syntactic 
property of a representational vehicle. And of course it is also 
possible to be wrong. Second, neither are they categorically iso- 
morphic. Not many, I suspect, especially this late in the century, 
would be willing to subscribe to such a strong “picture” theory 
of semantics as to reguire bestowing ontological reality onto 
non-existent individuals, or even (pace Lewis) giving metaphys- 
ical reality to other possible worlds, let alone populating the 
world with referents for unadorned guantiflers and naked 
modal operators. 

What is odd about this discussion is that it has considered 
only two possibilities: (i) completely independent structures — 
at least metaphysically independent, even if subseguentiy tied 
by semantical regularity; and (ii) totally dependent structures — 
i.e., identical structures, i.e., really only one structure, or at least 
only one kind of structure or form of combination. Fortunately, 
however, these two options do not exhaust the space of possibili- 
ties (even if they are the only things that present themselves to a 
formalist imagination5). A vast territory opens up between 
them: a territory of partizl interdependence or partial co-constitu- 
#Hon—a territory, especially on reflection, that is likely to in- 
clude all of reality. Indeed, as will become increasingiy clear, the 
opportunities provided by this intermediate space of are a source 
of great optimism. This should come as no surprise; it is hardiy 
a secret, after all, that mature adult relations reguire exactly this 
kind of mix of partial interdependence and partial autonomy. 
The problem is that pragmatic familiarity, especially in the 
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realm of human interaction, is different from theoretical rigor. It 
is still unclear what a conceptual territory of partial interdepen- 
dence might be like, especially in its middle regions. 

Partlal separation 

It is time to pause, to take our bearings. In considering the sorts 
of issues that would be involved in moving the story upwards, 
into the realm of conceptual registration, we ran into the general 
epistemological issue of #ow #he order of explanation relates to the 
order of phenomena. In the conceptual case, the guestion had 
specifically to do with the nature of the relation between two 
rather abstract combinatoric (lower-case) structures: an onto- 
logical one of objects and properties and relations, and a repre- 
sentational one of terms and predicates. By adopting a notion of 
registration, İ avoid committing myself to a sharp (formal) di- 
chotomy between the two. But | still need sozxe distinction in 
order to keep word and world from collapsing. Something inter- 
mediate is needed: something like a notion of partial dis- 
tincton. 

But that is very suggestive. For I have already pointed to 
something else that is partial: 4/e separation between subject and 
object. That raises the following obvious guestion: of how the 
two relate. Specifically, how does the partial separation (coordi- 
nated partial disconnection) between subject and object, consti- 
tutive of registration, affect the epistemological issue of (perhaps 
partially interdependent) word-world order? What is the meta- 
physical (not just semantic) relation between property exempli- 
fication and term predication? Though admittediy abstract, the 
guestion is of extreme metaphysical importance. And it is be- 
cause lam not yet ready to answer it that it would be premature, 
at İeastat this point, to drive the story upwards. 

So we need to stay in the basement for a little while longer. 
And in a way, that is just as well. For something else calls out for 
attention. Even though the scope of the discussion was broad- 
ened at the beginning of chapter 6 from objects to registration 
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in general, it is still too restricted. Not so much restricted to a 
particular species of registration (such as feature placing or con- 
ceptual registration) as restricted to registration itself— to the 
exclusion of the rest of life. This was especially a problem in the 
previous two chapters: the microscope was focused too closely 
on the disconnected (semantic) tie that binds subject to object. 
It is time to widen the view. 


Participation 

The picture of registration conveyed in the last several chapters 
Was t00 narrow. İt was t00 cognitive, as if registration were a 
function of (proto-)brains. It was too individualistic, as if regis- 
tration were an achievement of individual “subjects.” And it was 
too specific, as if registering the world were the only thing these 
subjects ever did. All three assumptions are false. We also eat, 
take shelter, make things, run away, laze about, get old, and ar- 
guc about politics. We write, make signs, operate instruments, 
read newspapers. And we do these things in community—not 
only with other people, but “in communion” with the whole rest 
of the world: with newspapers, meals, instruments, and organi- 
zations, as well as with family and friends. 

Coming at it from above, one can say, as | have said many 
times, that an account of full-scale intentionality, as opposed 
merely to registration, must be an account of participation or en- 
gagemeni— not just of cognition, and not even just of experi- 
ence. Planting a garden, driving across the tundra, and spilling 
dioxin in the water supply are aggressive and violent acts, not 
capturable by being described as a way of experiencing the 
world. And as suggested in chapter 1, a participatory moral is 
also a clear result of studying computation in the wild. In spite of 
the fact that the theoretical frameworks passed down to us from 
intellectual history, especially those inherited from the formal 
tradition, by and large treat computation as detached symbol 
manipulation, in actual fact computers are inextricably i7vo/ved 
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in their subject matters, whether that is a world of documents, 
electronic mail, network servers, microwave ovens, keyboards, 
or computerized brakes. No model of them as purely represen- 
tational, or even as purely experiential, can begin to do them 
justice. 

Adopting a participatory stance cuts deep, deeper even than 
has yet been admitted. The point is not simply that machines 
(and people) are doing things, as well as representing and rca- 
soning about and sampling the world—as if those forms of 
activity could be conceptually teased apart. The idea, rather, is 
that a full spectrum of behavior is ontologically implicated in 
a system's ability to individuate and register. We need to ac- 
knowledge the extraordinarily complex networks of actors and 
activities and “actants”6 that make up the compensatory behav- 
ior necessary in order to triangulate onto an object. This is the 
rcalm of history, documents, instruments, social practices, orga- 
nizations, beliefs, settings, interests, money, lawyers, and the 
like, whose ontological importance sociology and social studies 
of science have been at such pains to point out.7 Scientific exam- 
ples may be the easiest to see, partly in virtue of the fact that the 
resultant stabilized entities are relatively far from common 
sense, and partly because the machinery necessary in order to 
stabilize them, to hold them guiescent in our view, is often both 
visible and expensive. But the moral is as true of the mundane as 
itis of the abstruse. Fairy stories and grudging invitations to din- 
ner are at İcast as sophisticated ontological achievements as the 
discovery of penicillin or the use of gamma rays. 

Objects are not stabilized only through acts of disconnected 
focusing, in other words. Nor are they stabilized merely in virtue 
of their own integrity or achievement, or even of the two phe- 
nomena together. They are also stabilized by /5rce, through the 
travails of those who register them. And not solely through the 


SA semiotic term for people, machines, and any other social agents or 


agencies. 


7See the references listed in footnote 1 of chapter 3 (p. 86). 


eftorts of individuals, or even institutions, but with the full com- 
plicity of the surrounding community of practice.8 

So that is the territory to be reached for: not just higher-level 
(conceptual) ontology or traditional epistemology, but the full 
social and material and political and historical web of life. And 
yet, crucial as these observations are, there isa problem with pro- 
ceeding in this explanatory vein. 'The problem is the usual one: 
the image is being painted with overly expensive paint. Whence 
these organizations? these scientific practices? these social and 
political forces? Until we know their cose—the violence they 
wreak, the biases they betray, the blinders they impose—we 
cannot take responsibility for them. And until we can take re- 
sponsibility for them, we cannot invoke them in metaphysical 
reconstruction. As much is implied by the irreductionist man- 
date. 

But what, then? Does this bring analysis to a halı? Is this a 
more profound, ethical version of the ontological wall? 

No. It would be, if intellectual work were solitary. But just as 
any adeguate successor account must acknowledge the sociality 
of registration, so too intellectual work should be conducted in 
full appreciation of the sociality of inguiry. And lam not claim- 
ing that no one can take responsibility for such institutions; only 
that the general metaphysician, or at least this metaphysician, 
cannot, since İ, in particular, am not a social theorist. So 1 will 
take my task as one of reaching towards those who can shoulder 
such responsibility, in a spirit of collaboration, and of offering 
them the best account I can of what it is to be metaphysically 
grounded— rather than attempting to account for how we are 
grounded in this or that institution, or even, more abstractly, for 
how we are grounded in institutions at all. 

Given that I am still working under a semi-physicalist frame- 
work, that translates into a reguirement to see, currentiy from a 
field-theoretic viewpoint, but soon without that restriction, 
how such organizations and scientific practices and political 
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forces could arise, and what role they could play in underwriting 
registrational practice.? And this is task enough. For until one 
gets underneath ontology, it turns out to be impossible to un- 
derstand the nature or purpose of this whole surrounding web of 
histories and forces and practices and organizations that play 
such a role in stabilizing objects. Only by getting in under ontol- 
ogy (and in part under registration) can one understand what in 
general I will call the par?icipatory surround." 


3 Connection and disconnectlon 


Go back, then, to the original image: of parts or regions of the 
deictic fields continuousiy pulling apart from other parts, and 
then subsiding back into them, sometimes being overwhelmed 
or absorbed, sometimes staying separate, sometimes aligning 
and becoming stronger, sometimes being fractured or scattered 
irretrievabiy. Throughout, the picture was of a fomenting sea 
of riotous activity—so riotous and dynamic, in fact, as to defy 
unigue or even finite registration. 

Above, when using expensive language to get at this picture, 
I claimed that people and computers are engaged or involved in 
the world. This engagement was fundamental— even constitu- 
tive— to the picture of intentional life as participatory. But it 
was not explained. So we need to figure out what engagement 


*İn a sense, one can imagine the space-and-time-filling fields (in this chap- 
ter; full flux, in chapter 11), as extensive in a way that must underwrite the 
extension of the social and political and historical. Some readers will feel 
that the present account is insufficientiy social; that it has concentrated too 
much on individual. That is an impression 1 have tried to avoid, without 
simply repcating words such as “social, etc., though to some extent there is 
an inevitable problem with language, especially language under a modern- 
ist interpretation. But note that I have not yet assembled sufficient eguip- 
ment with which to individuate or restrict the fields to individuals. So the 
presumption that the text has focused on individuals cannot be guite right. 

'9The Integrity Criterion (TMD-I) reguires thatan account of grounding i#- 
self be grounded. This form of grounding is something | neither pretend nor 
want to avoid. That was one of the motivations for chapter 1. 
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looks like, through our field-theoretic glasses. What dimension 
does it add, what contribution does it make, to the pictures of 
gap-transcending coordination sketched in chapter 7? 

The answer is plain. From the relatively minimalist perspec- 
tive of fomenting deictic fields, an admission that engagement is 
constitutive can be understood as a recognition of the fact that 
the emergent patterns of activity we theorists register as subjects, 
objects, registration, dinner, etc., involve as much connection as 
disconnection. In the initial descriptions of registration 1 empha- 
sized disconnection, or rather the effect-transcending coordina- 
tion across gaps in connection, because such disconnection is a 
precondition to anything's taking anything to be something 
(and also because, of the two, especially recentiy, disconnection 
has been less adeguately theorized!!). But to focus on discon- 
nection alone, even coordinated disconnection, is to skew the 
picture. First, disconnection is inevitably partial. Second, even 
that partial disconnection is only part of the story. 

This is a philosophy of separation, in other words, but it is 
egualiy a philosophy of encounter. You can hardiy cook for dinner 
something that is fictional, or that will only exist in the future, 
or that lives a long way away. Or lean on it, or bump into it on 
the street, or keep it in a drawer as a memento. Or wrestle it to 
the ground. What you can do with a fictional or future or far- 
away thing is to refer to it, wonder about it, or entertain it ina 
hypothetical. You can do those things because referring and 
wondering and hypothesizing are forms of intentional direct- 
edness, and intentional directedness, as we have already seen, 
is disconnected. Cooking and leaning on and wrestling with, 
on the other hand, are ways of connecting. And— this is the 
point— cooking and leaning on and wrestling with are also con- 
stitutive parts of the processes that stabilize objects as objects. 
They are part of /5/e. And it is our lives, ultimately, that deter- 
mine our ontologies. 

In spite of anything that was implied in the previous chap- 
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ters, that is, the participatory substrate —the grounds of inten- 
tionality—is not wholly constituted by patterns of discon- 
nection. İt is egually constituted by patterns of connection. In 
fact it is not guite right even to separate them in that way. It is 
the indissoluble patterning of connection and disconnection to- 
gether that makes the whole thing work. That is why the meta- 
phor of a dance was so appropriate. You touch, and then you let 
go; but you also touch. 


So thestory must be broadened, and made more symmetrical: t0 in- 


elude patterns of connection and encounter, as well as coordinated 
patterns of disconnection and separation. 


Except to say just that much is too easy. Or rather it makes 
things look too easy. For this sentence hides one of the trickiest 
facts about any metaphysical picture of this general sort (e.g,, 
any picture compatible with symmetrical realism), having to do 
with what is symmetrical and what is asymmetrical within the 
overarching picture of an otherwise balanced, endless dance of 
partial connection and partial disconnection. 

Connection or encounter is important, first, because this is 
where things happen; this is even what it is to happen— the lo- 
cus of all struggles and trials and engagements and meetingş, the 
pure and unvarnished bumping and shoving of the world. This 
is the realm of the effective, of which so much of computer sci- 
ence (or so at least I claim) is a nascent theory. This is what has 
to be implementedif you want to build something that plugs into 
the wall and gets something done. It is what was lacking in the 
properties Scarle attributed to the wall in his office. And it is the 
locus of what is right about physicalism (though physicalism 
gets its own intuition wrong by trying to formulate it on£0logi- 
cally), The connected is the realm of force, struggle, energy, 
encounter. Connection or encounter is how the whole thing 
works. 

On the other hand, connection is also ineffabiz. It is ineffa- 


ble because, gua pure encounter, connection is inherentiy un- 
registered. İt is unregistered in virtue of not being sufficientiy 
separated for there to be any room for registration's inherent ab- 
straction and stabilization to get purchase. The only way to get 
at it intentionally— e.g., through thinking or speaking—is by 
indirect triangulation. We can register it, in other words, but we 
register it inaccurately, ata loss, a? a distance. Thus consider La- 
tour “trials of strength and of weakness”12 —a phrasing he not 
so much gualifies as bursts open with a string of parallel onto- 
logical categories: of political battles, biological fermentation, 
physical effect, causality, late-night meetings, wars, face-to-face 
encounters, the taking of action, being effective. Connection, | 
take it, is what Latour is talking about; the point of the spray of 
terms is to evoke its utter familiarity while at the same time re- 
minding us of the intrinsic paucity of any attempt to capture it 
in a single word.!3 

What does this have to do with registration? Just this: by far 
the most important fact about the essential coordination that 
gives rise to subjects, objects, culture, ice cream cones, and the 
like, is that it rests on a balance of partial connection as much as 
partial disconnection. As we have seen, systems continuously 
pull apart from other parts of the world and mesh back into 
them in complex temporal patterns. If they are to survive, these 
parts or regions cannot fuse wholly together; that would be too 
connected, too buffeting. Nor can they pull wholly apart; that 
would be too disconnected, too uncorrelated, too formal. Suc- 
cess, rather, is always an indissoluble mix of more or less separa- 
tion, more or less engagement, so that the registered world, 
incudingall of ontology; is coordinated or held in a kind of mid- 
die distance. 

As before, analogies from vision are helpful. Earlier I noted 


12See Part Two of Latour (1988), e.g., pp. 158, 183, etc. 
13Some may think that physics is, or provides, exacıly what I am saying 
does not exist, or cannot be provided: a theory of pure encounter. See $1 of 
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that it is impossible to see something plastered on your eyeball; 
it has to be held away from you. But it is egually true, even banal, 
that you cannot see something that is out of view, or even just 
too distant. In order to be held in visual focus, objects have to be 
held in a literal middle distance—not too close, but not too far 
away. Registration is the same. If its object is too close it is buf- 
feting; the reguisite distance for stabilization and abstraction is 
missing. İfit is too far away it cannot be coordinated with. There 


- is too much flex, too much slop, and it is lost. It is in the mid- 


dle where registered and registrar both live— constituted by an 
indissoluble mix of more or less separation, more or less en- 
gagement. 


Separatlon and engagement 

Throughout, I have used metaphors from physics to hint at fea- 
tures of much more sophisticated metaphysical situations. Some 
readers, it was admitted, will have worried that this will breed re- 
ductionism, though I have promised to let go of the physicalist 
crutch in chapter 11. İn this section, however, just to keep things 
in (or perhaps out of) balance, | want to turn this practice 
around, and use sophisticated human examples to illustrate 
characteristics that I will then argue are shared by even the sim- 
plest objects. 

The point is simple: we are wholly familiar, in conducting 
human affairs, not only with intrinsically partial notions of con- 
nection and separation, but also with managing a balance of the 
two—to say nothing of the maturity that such balancing acts 
reguire if we are to achieve our ends or virtue. Thus think for ex- 
ample about how, in managing a project (in business, research, 
family, whatever), one needs to balance enthusiastic involve- 
ment (connection) with a degree of perspective and detachment 
(disconnection) in order to avoid the pitfalls of either extreme: 
being either too reactive or close, or too oblivious and far away, 
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from local events and contingencies. And think as well about 
how each member of a group has to both connect and discon- 
nect from the group as a whole—i.e., must balance collabora- 
tive spirit with independent initiative. By the same token, notice 
how strongiy we react against people who embody cither ex- 
treme: people who want too much connection in their human 
relationships, people who fuse themselves to our affections, 
from whom we all shy away; and also people who in contrast are 
too separate, who take autonomy to pathological limits, who fail 
to be members of community at all, Like so much in this story, 
ordinary human interaction involves appropriately negotiating 
a seething middle ground. 

Early on 1 said that objects are things on which one can have 
a perspective. This is again entirely familiar in human affairs: es- 
tablishing and maintaining appropriate perspective on a situa- 
tion involves a balance of connection and disconnection. Like 
visual perspective, it also reguires being somewhere; it is a rela- 
tonal property, not an unlocated one. Thus part of what is in- 
volved in developing an appropriate perspective on a social or 
political situation is to recognize that one is somewhere, to take 
responsibility for one's proper place in the world. But it also re- 
guires detachment. Consider any sort of challenging or trying 
human relationship. İf we are too involved, or get too upset, we 
may need to go on a trip, or İeave the room, or count to ten, in 
order to gain some perspective on the situation. By the same to- 
ken, human relationships sometimes suffer for lack of attention 
or contacı; in such a case we may need to sit down and talk, get 
out on the floor, come along for the ride, put our shoulder to 
what needs doing. Moreover, it is again obvious, in these human 
cases, that the extremes are no ideal. Everyone knows that ap- 
propriate detachment does not mean cutting oneself off entirely 
or severing involvement; such states would better be called au- 
tism, estrangement, or death. Nor does appropriate involve- 
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ment mean relinguishing dispassion or moving in too close or 
surrendering utteriy; doing that is a sign of immaturity and in- 
sufficient autonomy. 

To come at the same issue through a different kind of exam- 
ple, think about the homespun injunction to “think globally, 
but act locally.” This homily is almost a #heorem of the meta- 
physical view being advanced in these pages. In virtue of its in- 
herent disconnection and abstraction, thought is inherentiy 


— large-scale; it establishes long-distance relations, at an intrinsic 


cost of immediate detail, bya special form of separation. Action, 
on the other hand, in its most immediate and potent form, at 
the instant of taking effect, is concomitantiy intrinsicaliy lo- 
cal—so local in the limit as to defy adeguate description. To 
achieve the right balance remains a trick; but the fact that a situ- 
ation of “thought and action” is a situation zegwiring balance is 
by the present lights metaphysically guaranteed. 

İn citing these examples | am not trying to say anything new 
or surprising about the pattern of human relationship. The aim 
is just to point out the profound continuity between these 
“high-level” practices and the perhaps-only-apparentiy simpler 
practices involved in registering ordinary material objects. Pat- 
terns of partial engagement and partial separation, stabilization 
and coordination, are characteristic of an astonishing array of 
intentional behavior. Imagine a mountain lion streaking after a 
hare: the lion would employ a blend of connected servoing 
(when the rabbit is visible) and disconnected tracking (when the 
rabbit is out of sight), and even “predictive leaping,” in order to 
landata point where the rabbit is “expected” to be. Even chapter 
Is computational examples exhibited this middle-ground par- 
ticipatory structure. Memory and file caches need to be con- 
nected to their underiying backing systems, in order not to get 
out of step; they also need to be detached, in order to run faster. 
İnternet gateways must similarly stay apprised of the load on 


their neighbors in order to make intelligent routing decisions 
(whether a packet originating in Detroit should be sent to Tokyo 
via Honolulu or Anchorage). But they cannot stay in too close 
contact. Not only would this run the danger of having the 
checking process clog the system; it would also be senseless to 
spend more time searching for an optimal route than would be 
thereby saved. Or consider processor failure in distributed sys- 
tems, to take a final example: in many situations it is reasonable 
for a client to wait for “output” (connection) from a server; but 
it is also important to design in enough “detachment,” so that 
the client does not “hang” if the server is down. 

Three comments will help place these last examples in con- 
text. First, none of this is to deny that human and social exam- 
ples are more complex than simple graspings of coffee cups; or to 
deny that other considerations, such as of moral responsibility, 
play a more significant role in employee disputes than in reach- 
ing fora pen, let alone in updating a router table. But we should 
never forget what the ethnomethodologists” video tapes so reli- 
ably remind us: that even what we think of as the most trivial ac- 
tons, on inspection, are almost stupifyingiy complex. So we 
shouldat least be on guard againsta pro-human ideological prej- 
udice that our interactions with each other are so much more 
special than our involvement in the material world, or in its own 
internal interactions. Granting the human its due does not re- 
guire subscribing to a formalist hierarchy of nature. 

Second, it should be clear in all these cases, from simple to 
complex, familiar to remote, that connection and discon- 
nection are not enough to constitute intentional participation 
alone, even if they are partial (as much holds of any sticky sub- 
stance). The trick is not only to remain coordinated while 
apart, which we have seen in prior chapters, but also, as the so- 
cial examples in this chapter have made clear, to make effective 
use of one's connection when together. The latter condition is 
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particularly conseguential, since it puts normative constraints 
onto action, even if that action is unregisterable. More gener- 
ally —and this begins to show what would be involved in a 
more complete theory of participation, as opposed to a partial 
one of registratton— the point is to connect in such a way as to 
support appropriate (coordinated) disconnection, and to dis- 
connect in such a way as to support appropriate prior or subse- 
guent connection. How this works is naturally complex. Think 
of how one recognizes someone from the perspective of a (non- 
conceptual) registration, but also of how, during the encounter, 
one İcts go of the registration's intrinsic abstraction, in order to 
let the person's ineffable details All in the lack. It is in order to 
make room for such achievements that | have used, but not yet 
attempted to analyze, the terms “separation and “engagement.” 
My intent is to use engagement to signify something like “inten- 
tionally appropriate disconnection-oriented connection,” and 
separation to signify “intentionally appropriate connection- 
oriented disconnection,” in such a way that we can inguire into 
the nature of the separation and engagement that are character- 
istic, even constitutive, of intentional life. 

Third, and finali, it is no accident that human relations are 
such a rich source of intuitions about this middle ground of par- 
ticipatory involvement. As much, after all, was one of chapter 3's 
desiderata for an adeguate metaphysical picture: that human 
and social and ethical affairs— the right-hand side of figure 3-1, 
on page go—be as solidiy underwritten by any picture to be de- 
veloped as electrons or numbers. Far from being on a different 
plane or in a different realm from the worlds of tables, fishing, 
and the achievement of objectivity, or being merely a metaphor, 
these familiar habits of dynamically balancing our affairs are 
both similar to and continuous with—in fact, at an important 
level of abstraction, are 4#e same a—vwhat is involved in taking 
a simple coffee cup to be a simple coffee cup. 
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How can these expensive but intuitive pictures of middle- 
distance practice— these mixtures of partial separation and par- 
tial engagement —be brought back into the main stream of the 
story? In the long run, that will reguire the support of the full 
metaphysical account; for now, while we are still reaching to- 
wards that point, it will help to record a handful of the conse- 
guences that spill out from this picture of “life in the middle.” 
Construction 

I said at the outset that 1 wanted to do justice to what was right 
about constructivism. | also said that constructivism could not 
be passed off as the claim that how the world appeared was (at 
least in part) dependent on facts about us perceivers, but had to 
be recognized as the stronger claim that we collaborate in deter- 
mining how the world ;s. That this must in a very general sense 
be so was shown to be reguired by the “one world” symmetrical 
reading of realism. But that did not say how it would go; and 
anyway those claims were ali desiderata, rather than substantive 
proposals. 

Some of this has already been accomplished. That the subject 
is intrinsically involved in the act of registration was already 
made clear in the last chapter. Buta stronger and perhaps deeper 
kind of construction— construction in the original sense of that 
word, involving authentic intervention and building in the 
world—is implicated by the present participatory story. Be- 
cause the ineliminable relations that connect the web of practice 
to what is registered are in part connected— implying that a kind 
of ineliminable and unregistered “effective connective tissue” 
holds up every registerable thing, every act of registration—it 
follows that registration is not simply a process of selecting or 
filtering the world. On the contrary, it may, and usualIy will, also 
involve shaping the object in such a way that it can be seen as 
world. Participatory processes are as much violent as they are de- 
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scriptive: we adjust the objects so that our theories are true of 
them, as well as adjusting our theories so that they are true of the 
objects. Stabilization is not just a process of standing back in or- 
der to let the object gulieten; it also involves reaching out and 
bashing the object into shape, so that it will be stable enough to 
register. Programming is a vivid example. Though called com- 
puter “science,” it is not a very good model of the empirical 
method. As in sculpture and painting, when word and world 
disagree, the practitioner is at least as likely to debug the world 
as to revise the word. By the same token, think about how hard 
electronics companies work in order to ensure that the resistors 
they produce are correctiy described by Ohm's law. Or notice, to 
pick up on the example in the preface, how you have to get down 
on your knees and root around in the soil to till and maintain a 
garden, in order for the garden to continue to be “garden.” Yox 
have to work in order for it to continue to be the kind of thing that 
it is. Processes of intervention, maintenance, tilling, and stabili- 
zation of this sort are in general necessary in order to sediment 
any object as an object. In their inexorable in-the-primordial- 
world-ness, the stuff of objects is by nature unruly. It isa collabo- 
rative achievement for them to hold, or be held, still enough to 
be brought into focus.!* 

A real-world example will illustrate. In the late 19805, the Xe- 
rox Corporation began to wrestle with the conseguences of the 
upcoming technological shift from optical (light-lens) to digital 
(electronic) copying. It was evident that the company's core 
business was in for radical change. As soon as an image of an 
original can be scanned electronically and stored on disk, many 
of the assumptions in the traditional model of copying no 
longer hold. There is no need to scan the original more than 


14There is afamous children's sermon according to which a clergyman says 
to his neighbor, “That is an impressive garden you and God have there.” 
“Thanks,” says the neighbor; “you should have seen it when God had it 
alone.” When I was young the theology perplexed me; now it seems like a 
wonderful ontological tale. 


once, when making multiple copies. Copying speeds can be in- 
crcased by running multiple print heads in parallel, rather than 
having to develop expensive, single high-speed paper paths. 
There is no need for the printer to be local; it can be upstairs, or 
across town, or thousands of miles away. In fact there is no need 
to printat all, right now; it may be more convenient to store the 
image and print it out later, on demand. And while you are at it, 
why leave the image intacı? Why not crop it, or enhance it, or 
translate it into Telugu? All these shifts, Xerox noticed, were go- 
ing to wreak havoc with the traditional business model — rang- 
ing from how charges are calculated, to such idiosyncrasies as 
recognizing that if the user is in Tokyo, but has reguested print- 
ing in Delhi, it will not do much good to display the “printer is 
out of paper” message in Tokyo. 

Informaliy, it was easy to see that what had been a unitary op- 
eration of “copying” was being broken down into a series of 
parts: scan, store, and print; or perhaps scan, store, modify, and 
print; or even scan, store, modify, retrieve, and print. But what 
about the objects these operations were defined over (or, perhaps 
more accurately, the objects these operations defined)? “Docu- 
ments,” one could (they did) call them— but that is justa name. 
What are documents? and what are their identity conditions? To 
make retrieval work, you need an answer that the user can un- 
derstand. But as to what that answer should be, that is far from 
clear. If you modify an image, for example—clean up ink 
splotches on it, or crop it, or translate it into German, is it still 
the same document? Or is it a copy of the original? If the latter, 
has copying returned in a different, albeit abstract, guise? 

For several years, a group of Xerox researchers tried to sort 
these things out, finally producing a four-volume specification 
of a new “document processing architecture.” The result was so 
unwieldy as to be impossible to use. The team went back to the 
drawing board, where they continue to work. Meanwhile (as 
this is being written), the first “multipurpose” document ma- 
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chines are reaching market. People will learn how to use them; 
but no one will claim they are conceptually clean. 

What is the moral? Xerox was trying to consiruct composition- 
ality. They were trying to identify or construct or inventa mod- 
est set of operations or properties, P, P', P”, etc., and an egually 
modest set of object types x, x, x” etc., that would sustain ex- 
actly the sorts of cross-cutting algebraic structure discussed at 
the beginning of the chapter. Doing that is ard. It takes argu- 
ment, consensus, sweat, design—and sometimes blunt imposi- 
tion on the market. It is also a struggle that makes a mockery of 
the idea that compositionality is “out there,” for free. Compo- 
sitionality is an extraordinary achievement —as much of con- 
struction as of discovery. 

Itisnotso easy to find phrasings that convey the collaborative 
nature of this ontological achievemen, yet preserve the (norma- 
tively) directed asymmetiy of the registration relation. Words 
are not always helpful: it sometimes seems as if they take hold of 
distinctions and push them towards one or other extreme, as if 
binarism or dichotomy were built into writing. Perhaps that isa 
reflection of the times. Even the words I have used for what we 
do to objects (“sediment and 'extrude,' when activity was in 
focus; “still” or 'guieten' or “stabilize”, when the passivity of the re- 
sult was relevant; as well of course as 'register”) place responsibil- 
ity too heavily on the subject. Traditional intentional terms like 
“see, 'refer to, 'recognize, 'perceive,” discover,” etc., place it too 
heavily on the object. As suggested by the garden example, 
above and in the preface, agriculture is a useful source of meta- 
phors: words such as 'grow,” till,” “Shepherd.” and the like, con- 
vey a salutary sense of collaboration between farmer and 
farmed—and thus of the resultant phenomenon's being located 
in an appropriately textured middle region.!5 “Steward? might 


ISA long time ago, “naming” or “calling” was viewed as a sacred act, on the 
belief (or fear) that to utter something's name was to call it into existence. 
Referring, that is, was very close to summoning. Those images were perhaps 
not as wrong as they seem to a modernist imagination. 
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also be pressed into service. And then of course there are images 
of dance. Throughout, the aim is to convey the sense that ordi- 
nary objects are like life (participation, registration, having din- 
ner, etc.) in being complex and risky patterns choreographed 
and executed in the middle of the dance floor. 

Participatory surround 

Because a surrounding web of practice or activity or sustenance 
or use is necessary to support any and all acts of registration, it 
follows directiy that those practices are not themselves regis- 
tered. That is, they do not work in virtue of being registered; 
they are what they are in order to allow something to register, in 
order to allow something (else) to be registered. Like everything 
else, the supporting activity can be registered, but only in a re- 
flective or observing kind of way, from within another practice, 
complete with its own surround of unregistered history and in- 
struments and documents and practices—at a price, too, and 
partially. And also with separation, and with violence: stemming 
both from the abstraction intrinsic to any registrational act, 
which implies that it will and must do an injustice to its particu- 
lar subject matter, and also from the necessity for connected — 
i.e., effective—intervention. 

In this way a tacit but materially conseguential background 
of sustaining practice for all registration—for both representa- 
tion and ontology—is built into the basic metaphysical picture. 
Note, too, that because no purpose-specific hypotheses are re- 
guired in order to frame it, it comes at no extra cost. 
Normative virtue 
Perhaps the most challenging aspect of this entire picture of life 
in the middle, even more than the shifting patterns of connec- 
ton and disconnection and of sameness and difference that sus- 
tain a configuration of subjects and objects, has to do with the 
normative standards that govern the whole process. Or rather, if 
'normative is atonce t00 expensive and too limited a word, with 
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what notions of truth or beauty or goodness or virtue or fidelity 
are appropriate to this mediate, vaguely Confucian (or perhaps 
even Greek) way of life. 

There is no reason to suppose that there will be any “unsub- 
scripted” answer to this normative guestion. Different spheres 
of human activity—politics or science or religion or psychol- 
ogy, professional life or personal life, prose or poetry—get at 
virtue or fidelity in their own partially overlapping but partially 
incommensurable registers. And each of us, in our own ways, 
knows that it isa mistake to misappropriate one subscripted ver- 
sion of virtue into another sphere of life —to aestheticize reli- 
gion, for example; or to hold scripture accountable to notions of 
truth imported from prose or poetry; or to analyze political in- 
justice in psychological terms. Still, some very general things can 
be said, at least by way of pointing in some directions in which 
our standard notions will have to be adjusted. 

I will start by considering a very small example, so simple as 
to run the danger of caricature, but one that nevertheless opens 
up into a much larger and more suggestive sphere. lt is also fa- 
miliar from earlier discussion. The example has to do with the 
conditions governing the use of simple indexical terms. Because 
action is connected (ineffably connected, at the very front lines), 
and because the physical world is deictic, the signals in terms of 
which a person physically operates their body—e.g., the signals 
that you send down your nerves to the muscles in your arm — 
need to be in completely reduced deictic form. This was im- 
plied, in an earlier discussion of what a driver has to tell their 
hands, in order to cause the car to turn right. On the other hand, 
in order to carry on anything like a disconnected or even objec- 
tive discourse, more stabilized (less deictic) terminology is re- 
guired. 

Skill, therefore, at least in this minuscule domain, is not ex- 
hausted or even captured by conditions governing only a partic- 
ular given degree of connectivity. Rather, ski// involves the ability 
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o move back and forth, plastically and seamlessiy, between and 
among different degrees of connectivity—being able to convert 
back and forth between allocentric abstraction and egocentric 
action, and being able, for distal reasons, to register present par- 
ticularity in relatively abstract ways that coordinate with other 
events, other times, other places. 

What makes indexical terms like “here and 'now” interesting, 
in this light, is that they are manifestiy “boundary” objects,!6 
playing a mediating role not only between and among different 
registrations— e.g., in mediating egocentric-allocentric coordi- 
nate shifts— but between registration and unregistered activity. 
They are very close in their reference (and connection) to the 
underiying physical deixis, and yet they have been shaped, like 
words, to fit into more abstract representational contexts. This 
is why they are involved in the first step in articulating, in lan- 
guage, the disturbance that your stomach sends to your brain. 
(If your stomach were to speak, it would say “hungry,” not “Tm 
hungry”; but of course it does not speak, since it is not sufhi- 
cientiy disconnected.) 

This example of indexicals points the way towards a much 
more general condition. Go back to the characterization of ob- 
jectivity given in chapter 3: as involving recognizing, as | said 
then, or registering, as | would now say, a transcendent but im- 
manent (inclusive) world, as mandated by symmetrical realism. 
As already suggested, one of the most important facts about the 
inherently participatory picture of registration being painted 
here is that the form of objectivity available to it cannot be 
achieved by mistakenly trying more and more to completely 
disconnect from the world, in a vain attempt to achieve the infa- 
mous view from nowhere.!7 On the contrary, the ability to regis- 
ter— #he ability to make the world present, and to be present in the 
world, which is after all what this is a theory of— reguires that 
one inhabit one's particular place in the deictic flux, and partici- 
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pate appropriately in the enmeshing web of practices, so as to 
sustain the kinds of coordination that make the world come into 
focus with at least a degree of stability and clarity. 

It is important to understand that the ideal limit cases— of 
pure connected action or unvarnished encounter, and of pure 
disconnected “objective” language—do not at all fit into the 
picture. İt is not just that they are in practice unobtainable; that 
istrue ofalmostali idealizations. Rather, the point is that neither 
the operative regularities nor the best explanations are framed in 
their terms. Trying to understand the structure of registration 
and participation in terms of 100 percent connection and 100 
percent disconnection would bea little like trying to understand 
the structure of photography in terms of two ideals—pure 
blackness and pure whiteness— instead of recognizing that the 
constitutive regularities that actually matter, of shadows, specu- 
lar reflection, texture and grain, and so forth, are all middle level 
categories. By the same token, remember the useless physics for- 
mula in chapter 5 (on p. 179), involving the double triple inte- 
gral, from which all base-level individuals had been eliminated. 
One begins to glimpse, in its utter futilicy (in the fact that it re- 
guired infinite information, would be impossible to work with, 
would yield up an answer of no conceivable use, etc.), what hap- 
pens when one pulls word and world too far apart. lt is no acci- 
dent that physics is the only theory we have that even begins to 
approximate “totally disconnected” form. 

Once one recognizes that the aim is not to “escape reality,” 
moreover, as if that could even be thought, but is instead to be 
present and make things present, and to operate in and from a 
location, the way is paved for a much deeper kind of “located 
responsibility” than could be made sense of in the predecessor 
view—a kind of responsibility that involves being where one is, 
acting from there, reaching out (as all registration does, more or 
less) to encompass a more global view, but never taking leave of 
ones roots, ones grounding, ones proper location.!8 In a sense, 
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the ability to register is like the ability to fiy: it involves knowing 
how to take off andland, how to return to the earth for food and 
fuel, how to survey the surrounding landscape, how to fiy at dif- 
ferent altitudes for different purposes, how to accommodate to 
and even exploit local weather and air currents, how to carry 
things that are not too heavy and will not be damaged en route. 
Not only is the aim not to fiy at infinite speed and infinite alti- 
tude in a perfectly straight line disconnected from any earthiy 
landing; that “Logical” idealization wouldalso be of no great use 
(achieving it would be both impossible and useless). For flight, 
and by analogy for registration, the normative issue has much 
more to do with how these skills are integrated into the conduct 
ofa tenable life. 

Reconclllatlon 

I have claimed throughout that disconnection is involved in reg- 
istering anything as anything. İn order to register, a subject (or 
s-region) must pull away or withdraw. Disconnection is hu- 
maniy familiar, too. We pull away or withdraw from other 
people, and know what it is to have someone else pull away from 
us —far enough, sometimes, 40 ireat us as an object. İn every case 
disconnection extracts its toll —has its price, a price that can 
only be repaid, and then only partialiy, by a committed kind of 
return from this withdrawal, a coming back from the “being 
away” or being out in the cold that underlay the registrational 
act. 

This picture of registration enmeshed in committed action, 
balanced by thick restorative connection, reveals in its symme- 
try another inadeguacy in the ways in which traditional analytic 
frameworks treat intentionality. Everyone, in fields from logic to 
computer science to philosophy to art, speaks of göstraction— 
the process (as I would put it) ofletting go ofa patch of pure par- 
ticularity in order to register it, to find it coherent, to set it up in 
relationship with other patches in other places. In this frame- 
work, perception is viewed as a paradigm site of this kind of 
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abstracting process. It is manifest, however, that abstraction — 
going from being enmeshed in the world to a partialiy detached 
registration of that world—is only half the story. Its opposite is 
egualiy important: the process, which I will in general call 72c07- 
ciliation, of coming back into effective contact with what has 
been registered, and filling in the details. 

“Action,” one might think this is called, and set in opposition 
to perception, as if perception— registration of what is encoun- 
tered— were not itself an action. But that is not the point. It is 
not the perceptual act itself for which I am commending an op- 
posite, at least not on the view that perception is a process that 
goes from an objects /eing 6 to a registration of it asp. By that 
account, action is indeed a natural opposite, at least in a general 
sense that includes construction and doing; a process of going 
from registration of something as being 4 (being in my office, 
say, or dinner's being on the table) to its actualiy being so. 
Rather, | want to uncover and highlight a counterpart to the act 
of abstraction that is so commonly recognized as part of per- 
ception. 

Abstraction is a process of going from the ineffabiy rich mi- 
crodetails of a particular circumstance to an abstract or categori- 
cal characterization of it, a characterization that washes out 95 
percent of those details and places it alongside other circum- 
stances in a general conceptual typology. But what about the 
reverse? What happens when one acts, in a particular circum- 
stance —a circumstance that, like all circumstances, is awash in 
its own unigue and conceptually overwhelming detail? What 
happens to all the details that were washed away on “input”? Be- 
cause the distinction between detached representation and com- 
mitted action is gradual, there is room in this metaphysics for 
reconciliation, for action to reattend to the details that were lost 
in the disconnection of registratioön—room to fit in and accom- 
modate and respond and adjust and negotiate and gradually 
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become inextricably enmeshed and no longer distinguishabiy 
separate. 

As an analogy, imagine picking up a cloth that lies draped 
over a complex surface or terrain. As one pulis the cloth away, all 
the local details that previousiy deformed it, this way and that, 
would be lose— details, let us assume, that it would be hopeless 
to try to describe in language, at least with finite resources. In 
just this way any registration (any attempt at effability) loses 
touch with the fine and thick texture of any particular situation 
it describes. We know that; such loss is intrinsic to abstraction. 

But now imagine laying the cloth back down onto the terrain 
again— cither in the same place, perhaps at a later time, or per- 
haps in a new place altogether. On the traditional mythology of 
action (i.e., Action), in which action is performed in accordance 
with a rational registration of the target situation, it would be as 
if the cloth, after being picked up, had not only been smoothed 
andironed and laid out exactly flat, but had then been converted 
into steel plate. According to that traditional model, to “do” the 
action, to act in accord with the registration, would be like press- 
ing that flat piece of steel back onto the terraan— either sguash- 
ing the details, or perhaps landing skewed and partially bent, 
but basically not fitting very well, and likely doing damage. This 
is what it would be to (falsely) imagine that action could be ex- 
haustively described as being in accordance with a registration of 
the target situatton—e.g,, as acting in strict accordance with 
plans. Whereas on the alternative being described here, the idea 
is much more that the cloth, even if cleaned and dried, is laid 
back down in such a way as to once again pick up, as appropri- 
ate, ineffable details of the new situation. 

That is not to say that action is necessarily 50/5; here the anal- 
ogy is misleading. Better to consider how we grip things with 
our hands: there is strength, but there is also adaptation, to the 
angle and orientation and texture and a million other contin- 


310 Part lil:Construction 


gencies of the grasped object. Plasticity is in no way at odds with 
strength; on the contrary, it is in virtue of flexible adaptation 
that we hang on strongliy. By analogy, | certainly mean to in- 
clude the possibility of re-engagement and reconciliation that 
does violence; these are trials of strength and weakness, after 
all, not wimpy handshakes. Nonetheless, just this point, if 1 un- 
derstand her correctiy, is Suchman's:!? conceptual registrations, 
such as articulated plans, can be resources, even very powerful 
resources. But as one increasingiy engages with the particularities of 
the situation in which one is acting, one invariably adopts inven- 
tive strategies, adapts to, and adjusts in accordance with, and 
generally enmeshes oneself in, the constantly renegotiated, phe- 
nomenaliy complex, impossible to describe, and even more im- 
possible to predict, particularities and contingencies and sheer 
peculiarities of how things are bent and rearranged and other- 
wise part company with anything guite imagined in the ab- 
stracted version. 

This is all entirely familiar. Once again, human involvement 
is a good source of examples. Imagine you have a simple idea 
about how to deal with power strugeles in your start-up com- 
pany, or propose a simple egalitarian principle at your faculty 
meeting to govern the allocation of departmental offices. In the 
event, when you go to implement your ideas in the excruciating 
particularity of the given, concrete situation, some of the con- 
nectedness that was lost in the process of abstracting and letting 
go must be regained, as you fit yourself back into the unregis- 
tered details of a purely particular case. It is accessible to com- 
mon sense, too, that as one works one's solution into the actual 
fabric of the situation, there is a sense in which one's commit- 
ment to disconnected registration (to the “letter of the law”) 
slips away. And yet, if one loses one's sense of where one is 
headed, the local and situated action can lose focus, and 
founder. As always, the virtue is in the balance. 

Although introduced with respect to action, reconciliation is 
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not bonded to that notion alone (except in the sense that every- 
thing is an action). The aim, rather, in using the word 'recon- 
ciliation,” is to emphasize the pattern of abandoning one's 
registrational abstraction and re-engaging with the ineffable de- 
tails of the world. This process— of “letting go of letting go,” 
as it were —holds of our entire participatory connectedness; it is 
as much characteristic of listening and meandering as it is of 
more directediy doing or accomplishing. Thus think of how one 
allows oneself to submit to or to submerge into the wealth of 
surrounding detail, as one wanders along the sidewalk, muses 
on something one sees, attends to what is happening across the 
street, cases one's way through a crowd. With respect to norma- 
tivity, moreover, the crucial point is this: there is at least as 
much virtue in proper reconciliation—in fitting back into the 
world—as there is in obtaining the right abstraction in the first 
place. 

The traditional notion of representational or linguistic 
Truth, in sum, apart from any other limitations as a capitalized 
idealization, such as being defined with respect to an indepen- 
dent, not merely transcendent, reality, fails because it is so one- 


sided. 


Yabstraction is virtuous withdrawal, 
we egualiy need virtuous re-engagement. 


This is the entröe into a more symmetrical form of virtue, al- 
luded to in chapter 3, in which the normative condition on a 
registered statement as much involves what it is to /ive by #hat 
statement as whether that statement is true—i.e., the path from 
registration back to the world, as much as the path from the 
world to the registration. Only with the two in dynamic balance 
will one approach that to which 1 alluded earlier: a stable and 
present form of “living in truth.” And yet—it is very important 
to get this right — the recommended symmetry or balance oflife 
cannot be allowed to undermine the asymmetry of the underiy- 
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ing directedness of virtue. Directedness in the intentional sphere 
is formulated as the directedness or “pointing” of semantics; in 
the moral sphere, as granting priority and significance to the 
world— to the world as a whole, rather than to the self or to the 
world as other. As always, these and other subscripted variants of 
normativity must be hammered out, as appropriate, in different 
spheres of human endeavor. Buta common spirit of deference or 
directedness underlies them all. 

Finaliy, to echo the standard refrain, the fact that things work 
out in this way— with respect to the nature of action and rec- 
onciliation, with respect to the power and limitation of plans, 
and with respect to the symmetrical virtue of participation—all 
these things are once again a conseguence of the single under- 
İying metaphysical picture. It falls out, as I have said, and can 
therefore be had without additional cost. 


Concluslion 

With luck, these few comments—about construction, ineffable 
connection, participation, symmetrical virtue, reconciliation, 
and the like—vwill have conveyed a sense of how a successor a€- 
count can be built on a new foundation. Except for one thing; 
we do not yet have the new foundation. Since chapter 7, I have 
been assuming an underlying space of physical feature fields — 
fields that were never paid for, and which anyway are about to be 
discarded. Before discarding them, though, it is worth noticing 
how useful they have been, even if they were provisional, in giv- 
ing us a picture of what it is like to work without a preordained 
cast of individuals. For think about how little would have been 
visible if we had stayed under the strictures of Standard Ontol- 
ogy: cross-cutting correspondence, continuous fan-in and fan- 
out, partial separation, gradual coming together and coming 
apart, overwhelming particular detail washed out in registra- 
tonal abstraction. Had we stayed with the Ontology of model 
theory, none of these regularities could have been seen. 


The fields will go. But the patterns will remain: restless pat- 
terns of stabilization and coordination, of invention and de- 
scription and activity and design, of struggle and submission 
and conguest and peace, sometimes collaborative, sometimes 
singular. All these participatory activities arise out of ineffable 
connection and subside back into it, ata different place or differ- 
ent time or under different circumstances, often benefiting from 
the perspective of abstraction and registration, but never escap- 
ing from the located, the directed, and the exguisitely particular. 
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One task remains. lt is time to make good on the underiying 
metaphysics. 


Higher-order registratlon 

Go back to chapter 5, to the discussion of what could be inher- 
ited from physics. Physics, it was claimed, at least on a field- 
theoretic interpretation, contains no ontological commitments 
to first-realm (particular) individuals. 'This is what was mcant by 
the statement that there are 70 physical objec—no individuals 
at the particular or base level. Yet at the same time it was pointed 
out that the situation is very different at higher levels, in the 
“third realm” of pure abstraction. Even when interpreted field- 
theoretically, physics makes crucial use of fully individuated 
properties —or, asl preferred to call them, because of their inde- 
pendence from objects, fully individuated features: force, mass, 
acceleration, spin, charge, etc. Furthermore, the individuation 
of this feature space was both precise and strict, as well as being, 
in some important sense, abstract. Indeed, these third-realm 
physical categories are as clear and distinct as any this side of 
mathematics. 

At the time, however, that chapter said nothing about where 
those abstract entities came from, or how they were paid for. 
That was because no appropriate machinery was available. By 
now, though, the answer— or at least the overall shape of the an- 
swer—should be clear. Indeed, it is essentially preordained from 
what has already been said: 


We individuate properties and relations in the same way as we indi- 
viduate ordinary (particular) individual— through analogous 
processes of separation, stabilization, long-distance coordination 
across breaks in effective coupling, and the like. 
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We extrude the ?ypes, in other words, along with the individuals 
that exemplify them— through similar processes of alignment 
and observation and restriction to appropriate circumstance, 
with the same support of the participatory surround, and some- 
times, too, by boxing the world on the cars in order to ensure 
that it behaves. 

None of this should be news. lt is the simplest possibility, for 
one thing, and thereby the İeast expensive. It fits with common 
sense, making direct contact with personal and professional at- 
tempts to find concepts and categories that fit our İived exper- 
ience. And it is intrinsic to the picture that has already been 
painted. For pulling the world apart in this way—between and 
among types, as well as into objects vs. types— was itself recog- 
nized to be a part, anda sophisticated part at that, of high-level 
or “conceptual” registration. Indeed, it is exactly this cross- 
cutting structure of objects and properties, and concomitant 
generality condition, that was mentioned at the beginning of 
chapter 9 to be a second- or third-floor achievement. Separating 
out exemplified features may in some ways be a bit simpler, but 
it is essentialiy similar in kind. 

Physics, in other words, as was clear all alone, is just one more 
registration of the world. This is not to deny that in some ways 
it is specia—special in ways that will never be explained by 
analyses that traffic solely in power, money, or politics (see the 
sidebar on page 320). None of this special character, however, 
takes anything away from the fact that physics, like all registra- 
tions, is one way, among many, in which located, embodied, 
participatory subjects register the world. As a result, all remarks 
that are true of registration in general hold of it more specifically 
as well. It is true, for example—necessarily true, according to 
the picture being painted— that the registrations of physics, like 
all registrations, must be held up by a complex surround of par- 
ticipatory forces. This is exacıly what social studies of science 
have been telling us: physical claims are enabled by, grounded in, 
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and warranted via the mediation of a spectacularly complex pat- 
tern of policies, practices, institutions, and instruments. 

So 1 lied. Physics does not come for free. Everyone knows 
that. Still, the discussion was useful for having provided a pic- 
ture of continuous, world-extensive, deictic, particular fields. 
That image, which I hope has by now become familiar, was 
only a stepping stone en route to the real metaphysical picture, 

towards o which 


Ml in account has 
5 cen aiming. So 
. the entire discus- 


silon in terms of 
“fields of particu- 
larity” was only a 
temporary expe- 


dience. Just as we 


“vilh-reference 
re 


Lemporan , 
to-physics let go of individu- 


als at the begin- 
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promised, let go 
of physical registration as well. Thus we reach point c of figure 
7:1, reproduced here as figure 11-1. 

What then is the real picture? Get at it by induction. As I have 
said so often, the field-theoretic interpretation of physics yields 
a picture of the world in which individual objects are eliminated 
at the particular or base level, replaced by continuous fields of 
pure particularity. This was not a registration one could com- 
pute with, but it was stll a registration one could imagine. 
When one did imagine it, moreover, the experience was a little 
like that of having fallen overboard: oflooking out on an endless 
enveloping sea, textured with waves and swells and cross-cutting 
undulations, potentially of great complexity, and perhaps even 
foaming in turbulence or sucked in at places with eddies and 
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Physical registratlon 

No account of physics can claim to be satisfying unless it can explain why 
more people, or at least more post-Enlightenment academics, have be- 
lieved that physics, more than any other master narrative, is the single 
story of all there is. Many things might be considered: the precision of its 
measurements, its seeming insulation of influence from phenomena regis- 
tered under other schemes, the power of the notion of supervenience (that 
no two things can differ on any other registration scheme unless they dif- 
fer on the physical one).* 

But a more intriguing suggestion lurks in the present story. Physics 
aims to be what chapter 9 proscribed: 2 complete #heory of local encounter. 
Except that, in that aim, it faces an insurmountable problem arising from 
a conflict among three things: a goal of explanatory perfection, a subject 
matter interest in pure connection, and the intrinsic disconnection and 
loss endemic to all registration. 

So what does physics do? Two things, to make headway. First, as noted 
in chapter 5, it rids itself of ontological commitment to particular-level in- 
dividuals. This is an extraordinary achievement, though it exacts a cost al- 
ready seen: a discrepancy between what the theory officially claims to exist 
(infinite spatio-temporally extensive perhaps probabilistic fields of pure 
particularity) and anything epistemicaliy viable, such as closed systems, 
point mass idealizations, and individuals. Second, physics is forced down- 
wards, towards ever smaller and more basic features, in ehe hope of shed- 
ding as much abstraction as possible. But it can never shed a//abstraction, 
again for two reasons: (i) it remains hobbled by epistemic limitations— to 
be useful, it must traffic in approximate calculations, idealizations, indi- 
viduals, etc.; and (ii) it does not let go of individuals at the property level 
(i.e., in the third realm) —or at least it has not done so yet, and cannot 
casily be imagined as doing so. And so, if my claim is right, physics will 
never be able to capture everything, because properties and relations are 
also the result of participatory registrational practices, and hence also in- 
volve disconnection and loss. In a way this is already evident: most of the 
world's “information content,” even according to physics, is crowded into 
the infinite, inaccessible, and ultimately (for similar epistemic reasons) in- 
effable boundary conditions. 


How does physics” ultüümately unreachable attempt to capture che 
world differ from the present metaphysical project? In some ways my proj- 
ect is more ambitious, because it attempts to get underneath everyihing: 
not just objects and properties, but features, felds, the works. But in other 
ways my ambitions are less. Iadmit to inexpressible loss, for one thing; no 
attempt is being made to say (nor eguipment being provided with which 
to say) how things are, Zn particular, completely, somewhere, right now. 
Even ifit isa picture of a world sans (or prior to) abstraction, it employs 
abstraction in picturing that world, so has claim neither to unigue truth 
nor to complete information. At best the story I am telling is 2 metaphysi- 
cal tale; it is not #he metaphysical tale. 

More importantly, though, the projecis differ in respect to grounding. 
'The present metaphysics is grounded in what 1 call immanent induction 
($6 of chapter 12), stemming from the fact that we are in and of the world. 
Physics aims for purely ratiocinative grounding, and for the ultimately 
unavailable position of an entirely third-person stance; immanent induc- 
tion isin contrast a way of being grounded that is ultimately unregistered, 
inexorably participatory (partially connected), and to a degree inelimi- 
nabiy fırst-person. 


*Suppose you receive two physically indistinguishable gifts (cwo copies of the same 
book, say), one from a friend, one from a foe. It may matter to you which copy came 
from whom. This would seem to be a situation in which vwo physically identical ob- 
jects exhibit different properties. Does this challenge physical supervenience? No, 
for vwo reasons. First, the two books are not, strictly speaking, identical; else they 
would be one. So 'physically indistinguishable' must mean something like “non- 
identical but instantiating the same physical! cypes,” where physical! types are a sub- 
set of physical types, excluding those that have to do with location, relation to other 
objects, etc. (the assumption being that physical laws make reference to only this re- 
stricted set). If such a type restriction could be identified, and supervenience charac- 
terized in its terms, the example would challenge a cal reading of supervenience. 
But supervenience is usually interpreted g/obaliy: as a claim that the world-as-a- 
whole could not be different from any point of view, without being different from a 
physical point of view. This wider (weaker) reading does not reguire restriction to 
physical! types; location can be included. But according to it the two books are not 
identical, after all; so the example poses no actual metaphysical threat. 
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attractors, but nevertheless stretching on and on, without limit, 
in ali directions, to the (deictically defined) horizon. 

At all higher reaches, however, the image was almost diamet- 
rically opposite. Even on a field-theoretic interpretation, only 
the particular (concrete) first realm was continuous; the abstract 
third realm consisted of a small number of discrete, individual, 
punctuated entities— features, types, properties, and relations. 
These were the entities that I described at the beginning of the 
chapter as being as clean as any in mathematics. And these ab- 
stract individuals were necessary— not only in terms of which 
to state physical laws, but even in order to sustain the idea that 
the first level was in fact continuous, world-extensive, and the 
like (even to sustain the idea that it was particular). Unlike the 
first-realm image of a turbulent sea, the image of the higher- 
order third-realm was of a vast, mostly deserted space, populated 
by a few widely-separated, immovable, homogenous, and eerily 
silent monoliths—a scene reminiscent of the movie 2001. 

Not only were the third-realm individuals perfectly discrete, 
moreover, immovable, and silent; so too were all the (higher- 
order) distinctions among them— between the particular (base) 
level and the level of features above it, and so on, successively, 
above that. Even the idea of “realms” or “levels” is discrete. 
Whatever their origin, these ramifted levels, at least as imagined 
so far, were indisputabiy the work of a master digital craftsman. 
This is not the province of ambiguity or indefiniteness. Ac- 
cording to the images | have used, there has been no uncertainty 
about what is at the particular level, what is at the level of fea- 
tures (force and mass), what is at the level above that (derivatives 
and Hamiltonians), and so on and so forth, without limit or 
loss. 

So what then is the right metaphysical picture? Get at it, as 
I said, by induction. The metaphysical picture is just like the 
physical picture, except that what in the physical case is true only 
at the particular (base) level, is in the metaphysical case taken to 
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complete generality. The metaphysical picture is ofa whol/y par- 
ticular world— not individuated at all. Rather than consisting, at 
the bottom, of continuous and extensive but otherwise neatly- 
classified fields, surmounted by a perfectly discrete, abstract, 
classificatory hierarchy, the metaphysical picture is instead of a 
world filled with particular, deictic flux, riotous and differen- 
tiable at every rank—in fact riotously ranked, not committed to 
any a priori registration whatsoever. Not neat, not close, not 
anywhere. 

How can one understand this image? What seems inaccessi- 
ble at first soon grows easy and familiar. Perhaps one could start 
with images of Anaximander's apeiron: unbounded, limitless, 
undifferentiated, whercin one cannot predicate. But that is not 
guite right, because what I have in mind is the opposite of a 
blank or neutral slate. Not so much undifferentiated, as on “the 
other side” of differentiation: such a feisty and fertile and fo- 
menting ground that a virtual infinity of registrational practices 
can (and do) erupt from within it. 

So the whole book should be rewritten, or at least re-under- 
stood, with “fields” replaced by “flux,” with the suggestion of neat 
orthogonal categories dimensioning those fields washed away, 
and with the underlying image of the disruptive and unregis- 
tered flux pulled even further away from the ossifying grip of a 
rigid and formal conceptualism. 


indefiniteness 

Among many other things, the metaphysical picture is shot 
through with a fundamental and ultimately unregisterable lack 
of abstract sharpness, lack of clear discreteness (or at least with a 
lack of its necessity or inevitability). This lack of sharpness is as 
important as it is difficule to describe. Temporarily, therefore, 
for this one section, | will say that all boundaries and distinc- 
tions are, in the end, intrinsically /7d2/6nite or gradual— rather 
in the way in which a bump on a curve, such as a Gaussian dis- 
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tribution, has no definite starting point. This is the complete 
opposite of what, in another context, I have identified as the es- 
sence of formalism: the idea that things can be chopped up, 
neatly, without any middle regions. Formality, that is to say, isa 
completely general (and thus higher-order) version of the law of 
the excluded middle —a version applicable to any conceivable 
distinction whatsoever (including logical properties). Crucialiy, 
formality is not itself a formal property; it is a prior stance or at- 
titude: 


Formality is discreteness run amok. 


On the picture being painted here, in contrast, the world is not 
presumptively discrete —indeed, it is as completely opposite of 
formal as it is possible to imagine. lt is instead permeated by: 

1. İndefiniteness a? #he edges of given objects, such as the bound- 
aries of the region on the wall where I ask you to write your 
name (there being no metaphysical need for determinate 
edges); 

2. İndefiniteness Zetween and among objects of the same type, 
such as whether you are standing on this sand dune or the 
neighboring one; or whether the massif above our campsite 
consists of three mountains or four; 

3. İndefiniteness among different types, such as among chutzpah, 
bravado, ego, self-confidence, and brashness; 

4. İndefiniteness among #he notions concept,” type," and prop- 
eriy —as for example in debates between philosophers and 
psychologists on the nature of concepts: about whether they 
are mental or abstract, and about what it is that people can 
and cannot share (do we share a concept of red? do we each 
have private concepts that represent the same abstract prop- 
erty? or do we all have different concepts?); 

5. İndefiniteness between objects and the types they exemplify, im- 
plying that the “instance-of” relation is itself approximate, 
contested, and potentially unstable—as for example in 
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whether the headache you have this morning is the same one 
you had last night, or a different one of the same type; and 
similarly for patches of color, fog, and “the rain”; and 
6. Indefiniteness between and among different realms of human 
endeavor, such as the political, the social, the technical, the 
religious, the esthetic, the psychological, etc. 
The ubiguity of this gradualism shows once again why it was so 
important to avoid making sharp theoretic distinctions in ad- 
vance. This was especially true in the case of the classical dual- 
isms: between subject and world, mind and body, abstract and 
concrete, nature and society. | initially motivated avoiding these 
binarisms for two reasons: in order to avoid making inscription 
errors, and in order to keep theoretician's and subject's ontology 
(registration) distinct. Third, I avoided them because of their 
expense. But as was also suggested early on, there is a fourth rea- 
son not to be committed to them in advance: namely, to make 
room for the possibility of not being committed to them İater 
on, either. This applies not only when a predecessor distinction 
is elided in the successor account (as electromagnetic theory 
elides the distinction between magnetism and light), but also 
when the #afwre of a successor distinction is inaccessible in ad- 
vance. İt was in part in order to make room for this current dis- 
ruption/eruption in the very nature of distinction that it was so 
important not to inscribe any sharp or categorical distinctions 
inadvance. 


Zest and spunk 
Except that 'gradual” and 'indefinite' are entirely the wrong 
words. There is nothing necessarily smooth about this picture of 
disruption and distinction. Variation may sometimes be rela- 
tively gradual or even, but it is just as likely to be as rough as 
sandpaper, sharp as a thorn bush, tangled as a mangrove swamp. 
Go back to chapter 6, this time, to where | said that a certain 
flex or slop—an ultimate refusal to be tied down into formal 
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neatness—was fundamental to the metaphysical picture. This 
ineliminable flex, this irremediable and often eruptive p/ayful- 
ness, was shown to be at the root of all registration (constituting 
the problem and enabling the solution). The same flex is impli- 
cated here, in the idea of distinctions being gradual or indefinite, 
or anyway not formal or sharp. lt is because of this prior pluck 
or playfulness, this irrepressible spunk cr spirit, that the words 
'gradual” and 'indefinite' are untenable. In fact it is easy enough 
to see how neither concept could possibiy be right. 

Gradual, first, implies a shading of one thing to another. To 
say that the boundary between xand y is gradual is to license talk 
of being “partlyx,” or of being “more x than y.” But the coher- 
ence of that idea, in turn, reguires the existence of a metrical 
higher-order property: a property, one level up, in terms of 
which the notion of an amount or degree of exemplification ofx 
or y makes sense. But this fundamentaliy violates the spirit of 
what is being said. The whole poin—indeed, one of the most 
important wâys in which this metaphysics differs from physics 
and (at least our myths!) of predecessor science—is that there 
are no properties upstairs, at İeast 70 properties available in ad- 
vance, without achievement, at no cost. Asl keep saying, the meta- 
physical picture is not suspended from above via an infinitely 
expensive sky-hook. Historically, the dream of a single, pure, 
governing abstraction has captured people's imagination, from 
Babel to the ramified theory of types. But to the extent that we 
participants succeed in constructing higher reaches of abstract 
conceptualization, they are always plural, subseguent, approxi- 
mate, and contingent. Like Joseph K,2 we wait in vain. All we 
can be sure of is the underlying, primordial, (bottom-level) cos- 
mic particular flux. 

İndefinite is even more wrong. Think about the cloth, dis- 
cussed in chapter 9, draped in complex ways over the variegated 
irregularities of a lumpy surface underneath it. Just because che 


1See Dupre (1993). 
?Kafka (1925/1992). 
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local intricacies were not easily classifiable with a coarse-grained 
eguivalence metric (i.e., in terms of conceptual properties), it 
did not follow that there was anything metaphysically indeter- 
minate about the shape of the cloth itself. Suppose, by analogy, 
that one were restricted to categories chosen from the following 
set: “is3 inches above the table,” “is 4 inches above the table,” “is 
5 inches above the table,” etc. And suppose further, to be con- 
crete, that the cloth was draped in a disheveled manner over a 
complicated bunch of stuf—over a project table in a child's 
bedroom, say, strewn with dolis and small furniture and screw- 
drivers and glue and string and the odd assortment of clothing. 
How should we classify the cloth: as 3 inches, 4 inches, or $ 
inches from the surface? Since no available answer is clearly 
good, someone might argue that the guestion is indeterminate 
or indefinite—or perhaps that it has no determinate or defi- 
nite answer. What I want to block, however, is any inference 
from that fact to the (false) conclusion that the cloth's p0siğion or 
shape is in any way indeterminate. lt is perfectiy determinate; it 
is just that in this example, by hypothesis, we lack any way to de- 
seribe it.3 

It is not hard to see how indefinitely rich local (effective) 


3Some will object that, if it cannot be described, then it cannot be usefully 
said to exist, either. But to believe that argument is to make wo mistakes: 
(i) it gives inappropriate advance priority to language; and (ii) it assumes 
that the divide between language and non-language is sharp (formal). The 
only reason to suppose that existence implies effability is either to aswme 
that language can explain any difference, which is what is being contested, 
or to suppose that «he “life of language” (e.g., reason and theory) is wholiy 
separate from the metaphysical world it describes, and therefore that if any 
difference cannot enter the realm of reason 4s language then it cannot enter 
at all. But neither position is one | accept. 

For evidence of an opposing view, note the argument two paragraphs 
forward, in the text, about what your friend can say in a caf&: differences 
can make particular differences, and perhaps even be particulariy referred 
to, without implying that any person can (or has yet been in a position to) 
register such a difference's #ype. 
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structure can be conseguential. Arbitrary subtleties can catalyze 
large-scale change or features, as is seen so often in examples 
from non-linear dynamics. Extraordinarily fine subtleties can af- 
fect human registration, as for example when apparentİy uncate- 
gorizable features of a cartoon betray Abraham Lincoln, or when 
we recognize that an out-of-focus photograph is in facta picture 
of someone in our family.* Moreover, attesting to its universal- 
ity, this propensity for the details of particular situations to out- 
strip the conceptual classificatory powers of language holds of 
language itself. For ironically— or so at least it seems to a “mod- 
ern” imaginatton— this phenomenon of signifying something 
more precise than can be captured in conceptual properties is 
Erue of ordinary discourse. 

Imagine you are sitting in a caf€, across the table from a very 
particular friend, hours after the musicians have packed their in- 
struments and gone, talking about a person you have discovered 
you both knew well, though in very different circumstances. At 
a certain point, your friend may utter a single word ('rumpled.” 
say, or “schlemiel,” or 'poofy”) that will in your estimation get 
them just ever s0 exactiy right. The experience of the power of an 
excruciatingiy precise observation is familiar to us all. 

But now suppose that, pedantically, one were to ask what 
property your friend thereby refers to. The crucial point is this: 
sustained by the wealth of riches established by and available in 
that particular context, the friend's utterance may have signified 
something #2ore specific than any generic answer can relate. Just as 


“The point is not the following; given one cartoon x that people register as 
Abe Lincoln, and one y that they do not, that no categories exist in which 
to classify the differences berween x and y. A complete characterization of 
the figures as two-dimensional black-and-white images could probabiy do 
that, at least to any reguisite degree of accuracy (e.g., in terms of bitmaps or 
splines or generalized lines). Rather, what is (at least potentially) not con- 
ceptualiy classifiable are the regularities underlying such differences — 
what geometrical properties p in general must hold of a cartoon, such that 
all cartoons that are p will be registered as Abe Lincoln, and all cartoons that 
are not $ will be not be so registered. 
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the cloth had a determinate but unclassifiable shape, so too the 
governing metaphysical picture in this linguistic situation, as in 
any situation, is one of determinate particularity that swamps 
the ultimately rather coarse-grained classificatory powers of bare 
lexical items. lt is a conceit to assume that the meaning of dis- 
course is built up out of the atomic or stable meanings of words, 
as we are classically taught. There is every reason to believe that 
the meaning of the words is just as much affected —adjusted, 
focused, stretched, made more precise—by the meaning of the 
embedding discourse. Why not, after all? Absent a bias towards 
formal construction, it is the most natural possibility: that ge- 
neric and particular constrain each other, rather than reguiring 
that all work be done, asymmetricaliy, from one end.» 

If this is #he underlying picture, what are we to say about bor- 
ders? about boundaries? about the limits of categories? 

One way to point towards the answer is once again via an 
analogy with physice— this time with guantum mechanics. 
Empty space, it is said, is not really empty if you look very very 
hard. Instead it everywhere and always (to say nothing of al- 
ready) boils and bubbles, toils and troubles, with countless mil- 
lions of subatomic particles and their antimatter opposites 
seething in a somewhat random but thoroughly intermixed pat- 
tern of activity. At even guite a low level of statistical averaging, 
all this activity cancels itself out, adding up to nothingness — 
adding up, that is, to what we idealize with our formal notions 
of “Empty Space” and “Vacuum.” But au fond space is more 
unruly than that. Even in this rather extraordinary limit case of 
what is classically thought to be pure nothingness—and 701h- 
ingness is surely a case on which one might reasonabiy have 


SIt has often been asked whether music and art are representational. By far 
the best answer, it seems to me, is this: that yes, music and art are at least 
sometimes meaningful, or at least significant in a non-subscriptable way, 
but that each instance—a given string guartet, say, or a single perfor- 
mance—signifies something 50 exguisitely particular that there is no way 
even to imagine saying it in clunky abstract words. 
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thought formal categorization would get at least a toehold of ad- 
eguacy— the world proves too wily, too obstreperous, and too 
locally riotous to let itself be so neatly tied down. 

It is because of this overwhelming specificity, and the con- 
comitant metaphysical unruliness, that I have often used the 
word 'play.” Several things recommend the term. On the one 
hand, play connotes a lack of exactness—as when one talks 
about play in a mechanism or gear, implying that the tolerances 
are İoose, and that there is room for things to slop around. This 
lack of exactness is part of what was implied by 'gradual” and “in- 
definite (to say nothing of being a metaphysical precondition to 
the possibility of registration). Real play, too—ironical play, 
play-in-the-will—connotes the canny, the inventive, the ac- 
tive, the “playful,” as in unpredictability and delight. But the 
word has its detractions, too, especially its inevitable connota- 
tion of frivolity. This connotation is sometimes avoided, for ex- 
ample when one says that something (an operating procedure, 
say) is “in play,” but as a general characterization of the nature 
of boundaries the word ultimately fails for failing to convey that 
everything is at stake—for failing to make evident that these 
eruptive non-tie-downable aspects of things also involve fight 
and contention and struggle. Coyote was wily, all right; but 
Coyote was conseguential, too. 

There are dangers in using any single term; it can turn intoan 
ideology. Sometimes, in unapologetic back-formation, I will use 
fetst, hough that has a tone of nastiness that it would be unfor- 
tunate to spread too widely. Sometimes I will focus on eruption; 
sometimes (as discussed below) on criticality. But most often 
I will call it zest or spwnk, this often-eruptive nature of the in- 
trinsic bounds of distinction. Boundaries that are not wholly 
chaotic, but neither wholly regularizable. Boundaries that disin- 
tegrate upon close encounter, that break open into a thousand 
parts, like a wave smashing on a rock and falling apart into a tur- 
bulence of drops and rivulets and spray. This is what the edges of 
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our concepts are like, and for that matter what their middle is 
like, too; their appropriateness and application rarely fades away 
evenly, uncontested and gradual, like evening light. Much more 
often, they disintegrate into such a profusion of specificity that 
not enough discipline or coordination remains to sustain the 
governing abstraction. 


Criticality 

At several points, throughout the book, I have set up compari- 
sons with physics. Positively, I exploited physics” registration of 
the world in terms of continuous particular fields, using it as an 
inspiration for, and stepping stone en route towards, a more en- 
compassing deictic flux. At che same time, I contrasted physics 
ontological commitments with those of common sense, focus- 
ing especialiy on its lack of support for material individuals. By 
now we have mostiy dropped the temporary underlying reliance 
on physical fields, but I want to lean on physics one more time, 
again with both a positive and a negative spin. Specificaliy, a 
comparison with non-İinear dynamics and chaos will help to 
convey the nature of the underlying metaphysical zest. 

In recent work in artificial life and theoretical biology, it has 
been hypothesized that much of life, if viewed as a dynamical 
system, occupies a “critical region” between stability and chaos. 
“Stable” does not mean static or passive; rather, the contrast is 
between behavioral regions that are linear or at least smoothiy 
regular, in ways we have studied for centuries in classical dynam- 
ics, and only much more recentiy theorized regions of genuine 
chaos or turbulence. It is the boundary between the two that is 
called critical, poised unstably between these two extremes. 

In some ways, the character of criticality is reminiscent of the 
metaphysical picture I have been pressing here. Descriptions of 
critical systems tend to evoke images of the same sorts of erup- 
tively complex boundary as | have been describing; in some ways 
impossible to tie down, and exguisitely vulnerable to underiying 
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structure, yet at the same time sufficientiy regularizable to sus- 
tain abstraction, coherence, etc., rather than collapse into too 
much flex, unpredictability, or heat. No matter how hard or 
close one probes, the amount of structure and differentiation 
seems to outstrip one's attempt to control or contain it. And yet, 
as in life, neither is the situation so tormented as to defy coher- 
ence comypletely. This underlying coherence is why dynamics is 
a science; a great many regular and abstract things can be said 
about such apparentiy complex structures. 

And yet, although there is something similar, perhaps even 
shared, between criticality and spunk, the comparison is also 
misleading, as shown by contrasting Lowe's painting in chapter 
10 with the by-now-popular pictures of chaos, fractals, self- 
embedding structures, and the like. In most cases, it is immedi- 
ately evident (at least to this viewer) that published images of 
nonr-linearity are undergirded by a cold, mathematical precision 
that the painting lacks. Or to put the same point another way, it 
is plain that Lowe's painting is not just locally non-linear, but 
that its abstract regularities—the higher-order patterning of 
textures and regions and marks, even the distinctions or bound- 
aries between what is one region and what is another —are erup- 
tive or turbulent as well. It is also clear, | take it, that the painting 
is morelike what one encounters when one wakes up and stum- 
bles down to breakfast, much more like the political situation 
one struggles to resolve at the office— much closer, in general, to 
the stuff and substance of life. 

Moreover, the reason for the difference is not hard to find. 
The regularities we have come to associate with scientific dy- 
namics—of fractal sets, infinitely selfembedding structure, 
criticality, etc. —are regular and precise because they are higher- 
order formal, in a way that Lowe's painting is not, and in a way 
that is the opposite of the sense of the metaphysical base that 
lam trying to convey. For think about how most scientific im- 
ages of nonr-linearity are generated. They are the computer- 
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generated output of simple non-linear eguations—and so at 
best illustrate turbulence, or the movement from regularity 
through criticality into chaos, only a? 4he particular (first) level. 
At higher levels they are liable to be clean, precise, and mathe- 
matical — perfectly discrete. If one were to lay out their concep- 
tual topology, that is, only the first level would manifest a 
tumultuous, variegated structure. At the level of the properties 
themselves, at the level of the sets they are (thought to be) de- 
fined in terms of, at the level of the distinctions between the 
types and instances, and all the rest, they would continue to 
carry the signature of that master digital craftsman. 

The kind of fundamental metaphysical play or spunk that 1 
claim lies in between and among and through and around our 
concepts and categories— the kind of spunk that characterizes, 
au fond, the world we conceptualize and categorize and live in 
and till—is in general nothing like so controlled. It is much 
more often hot, ironic, rambunctüous. In fact one could think 
of the entire metaphysical project being argued in this book in 
the following way: as an answer to the guestion of what it 
would be like for everything to İle in a critical region, poised be- 
eween regularity and chaos—not just base-level mathematical 
particulars, but the whole shooting match: distinctions among 
different categories, distinctions between objects and the cate- 
gories they instantiate, distinctions among objects—and so 
on and so forth, without restriction and without limit. What 
would it be for /ogical distinctions to be critical? What would it 
be for mathematics itself to emerge? What would it be for 4he 
very notion of distinction to be won, at a price, from a partially 
regular, partially turbulent, noisy and critical background— 
rather than for a formally first-order critical region to be de- 
fined on top of, or hung from, a perfectly structured infinite 
silence? 

What would our theories of dynamics look like if, top to bot- 
tom, assumption were interchanged with achievement? 
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5 Politics 


“Dupre (1993). 


Some will object. The categories of our daily lives are neither so 
imprecise nor so ragged, they will say. Planes Ay unproblemati- 
caliy from Boston to San Francisco. Today is Tuesday; it is rain- 
ing outside; the hali light is turned on. There is nothing vague or 
unruly about these facts, nothing ambiguous about whether this 
keyboard that I am typing on really is a keyboard, nothing un- 
certain about whether or not eleven friends sat around the table, 
last night, for Thanksgiving dinner. Sometimes, the critic will 
cdlaam— often, even—we make a decision and stick with it. 
Everything is not always up for grabs. 

That is true, and importanty so. But there are three thing to 
be said. 
Digitality as achlevement 
First, it is not my intent, in presenting this somewhat irreverent 
metaphysical picture, to deny that some categories are amaz- 
ingiy regular, some distinctions extraordinarily robust, some 
issues of individuation and identity astonishingiy clear-cut. 
Rather, the claim, first and foremost, is that the world is not 77 
general like that. Plus, to repeat a point made many times, in 
those cases where regularity and precision do reign—as for ex- 
ample in the numbers on the front of a Master Card— the digi- 
tality should be viewed as an achievement. In a sense, to believe 
that the metaphysical foundation is formal is to rob the formal 
(scientific, digital) tradition of its highest accomplishment: of 
having wrested a robust, non-error-prone distinction out of the 
underiying flux. To pretend that the world comes already formal 
is like a bourgeois theory of history that defines the notion of a 
citizen to be middle class, thereby “disappearing” the class strug- 
gles and battles that were (and remain) necessary in order to sus- 
tain it. Or like a theory that simply defines biology to be the 
study of kingdoms, phyla, classes, orders, etc., without any rec- 
ognition of what it took for these categories to develop, or even 
what sustains them.“ 
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Moreover, the formalist is almost bound to fail to see that 
such digital achievements are propped up by practices that are 
necessarily unruly, but not for that reason any less creditable — 
practices whose very purpose is to manage the underiying flex 
and slop, ebb and flow. MasterCards and social security num- 
bers are good examyples, but for a more vivid case think about 
flight controllers at a major international airport.7 Though ulti- 
mately discrete, the decision about whether or when a plane is 
ready for take-off or landing is far from necat; it is collectively 
produced bya highiy skilled cadre of people out of a bewildering 
mess of supportive facts.3 As is evident in these cases, too, the 
discrepancy between the fHux and the digital achievement is 
flled by commitment, commitment that is intrinsicaliy 707- 
formal, and thus invisible to the formal foundationalist. 
idealizatlon vs. ideology 
So yes, some formal categories are wn—some “immutable 
mobiles”? hammered out, first, and then sustained, with con- 
stant attention and nourishment, like formal English gardens. 
At the same time, however—and this is the second thing to say 
to the critic— the tendency towards inscription error, so often 
raised here, must never be underestimated, especially for those 
of us born and bred in the formal tradition. Far, far less in the 
world is regular, precise, and (higher-order) discrete, I am con- 
vinced, than the over-schooled among us were given any reason 
to expect.!9 Nothing, of course, is ever completely discrete, per- 


7Suchman (in press). 

8It is misleading to call them “facts,” if facts are taken to be individuated 
along conceptual lines. Better, perhaps, to call them reality. 

*Latour (1987), p. 227. 

191 have been a critic of formality for approximately twenty years. Every 
year, up to and including the present (and | have no reason to believe the 
end is in sight) | have been amazed to realize that my conviction that cer- 
tain distinctions were clear and precise was the result of ideological bias. 
The most recent example, or at least the one that currently most occupies 
my imagination, is that between types and their instances. Originaliy I be- 
lieved that this distinction was clear; then I thought that it was usualiy 


Part il.Construction 


fectly precise, totally robust. It is not just a guestion of an ide- 
alization failing at the edges. Sure enough, everything is not 
always up for grabs; but everything, as was evident in the origi- 
nal discussion of pluralism, is p02enziz//y up for grabs. In the end, 
one cannot hold any distinction, boundary, or categorical limit 
as forever out of bounds without becoming an ideologue or 
zealot. 

Politics as dynamic negotlatlon 

Finaliy, there is a third answer for the critic—a moral having to 
do with politics, and if anything more important than the first 
two. As a conseguence of this metaphysical picture, decisions, 
categories, ontological commitments, etc., must be agreed or 
wrestled or fought out, through ongoing struggle, in the po- 
litical sphere. This non-optional conclusion is entailed for two 
reasons. First, categorical zest is as much Zemporal as any- 
thing else. The potentially eruptive boundaries are dynamicaliy 
unstable, not just vague or indefinite or unruly on some non- 
temporal dimension. To believe otherwise would be reduction- 
ist with respect to time. Second, as registrars, we 400 are impli- 
cated in the zes.—vwe are not outside it looking on, the way one 
mightlookata sunset far away and comment on a cloud's ragged 
edges. The point is nothing more than the usual participatory 
one: that the governing characteristic (spunk, in this case) holds 
of the whole act or process or practice of registration; it is nota 
fact about the object of that registration, not a fact about one al- 
legediy isolated end. 


clear, being vague or indefinite only in rare exceptions, such as in the case 
of headaches, an example | use at various points in the text. Recentiy (i.e., 


in thelast year or two), I have come to believe that, first impressions not- 


withstanding, it is almost always unclear. If prior experience is any guide, it 
will probabiy settle down, a few years from now, to be somewhat more clear 
than it is now, but nowhere near as clear as 1 originally thoughe—and also 
to be not very much like what | was originaliy committed to, in basic meta- 


physical nature. 


My experience of this gradual process of “letting go” of in-bred bias has 
remained as astonishing as ever—and sobering, to boot. 
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It would be a mistake, in other words, upon recognizing the 
spunk intrinsic to a concepts boundary or metaphysical war- 
rant, to succumb to nostalgia for the (modernist) view from no- 
where, and assume that one could somehow take a neutral or 
protected position with respect to that uncertainty, and thereby 
hold it safely at bay. For example, suppose that sex and gender 
are imperfectİy correlated concepts, and also that neither has en- 
tirely clear determination conditions (1 take it both claims are 
true). Suppose, furthermore, that upon discovering this, some- 
one were to think, “Goodness! These notions are not very well 
defined!” —and were then to falter, withdraw commitment to 
decisions based on them, or conclude that they should (forth- 
with) be cleaned up. The problem with this familiar reaction is 
not just its treatment of uncertainty and spunk as 544; the more 
serious difficulty stems from viewing them as exgernal. lt is al- 
most as if the unruliness were smelly or radioactive or some- 
thing—as if, by pushing it as far away as possible, one could 
distance oneself from an unsavory aspect. In the long run, such 
a view İeads to an arrogant resistance to the participatory nature 
of the metaphysics, a moral drawn as early as in chapter 1s dis- 
cussion of computation. Asan interim position, it can simply re- 
flect partiality of understanding. For it is the same mistake as 
thinking that in place of saying, “This is a cup,” one should in- 
stead say, “This isa region of the metaphysical flux that in virtue 
of my history and experience | register in terms of the culturalIy 
and politically assimilated concept of 'cup”.” That is not right. 
As Zen masters know, one should simply say, “This is a cup”— 
but then recognize, if perhaps with a smile, that, yes, sure 
enough, to do s0 is to register a region of the metaphysical flux 
in terms of a social and historical concept. 

What is the difference? Modesty is only part of it. The prob- 
lem is that if one does not realize that one simpiy says, “This is a 
cup,” rather than the longer gussied-up version, one does not 
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know what it is to utter the longer version, either. There is no 
way to extract oneself from the world, no way to avoid partici- 
pating—by adding extra verbiage, piling on hedges, or for that 
matter by doing much of anything else. No direction /eads away 
fom the world. There is no way to be safe; no way to be sure. 
Rather than attempt the impossible, one should instead bow to 
the inevitable, accept one's location, participation, and take a 
stand. This blend of humilicy and responsible action is one of 
the most important conseguences of the participatory view. It is 
why saying of a cup that it is a cup, or indeed saying anything 
at all, is a commizmeni—a commitment to be defended, appro- 
priately; a commitment one may always, and sometimes even 
should, lose. 

Ontology involves commitment; commitment involves risk. 
C'est la vie. Commitment is necessary because one must live 
within the ambiguity, within the spunk; there is no sense to the 
idea of getting “outside.” This is one more reason why this is a 
philosophy of presence: it is as much a guestion of being present 
as itis of making the world present (in fact the two can never be 
wholly separated). In a way, too, it is all a conseguence of sym- 
metric realism —which has always been a much stronger thesis 
than it looks. Symmetric realism is strong for a simple reason: it 
is the metaphysics of nowhere to hide. 

The satirist was right. 


You play, you win; 
You play, you lose; 
You play. 


Paying the price 

In chapter 2, as part of the irreductionist mandate, I claimed 
that one must be prepared to “pay” for any decisions that one 
makes. Since then, | have primarily used the notion negatively, 
criticizing various flavors of reductionist program for making 
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ideological decisions, or committing pre-emptive acts of in- 
scription, without paying for them. I have been notabiy silent, 
however, on paying prices myself, or even admitting much debt. 
Clearly, this will hardiy do, especialiy in the long run. Some of 
the problem will be repaired in the next chapter, when I take 
stock of the notions of connection, disconnection, deixicity, 
etc., that have been used to characterize the allegediy uncharac- 
terizable deictic flux. Mostly, though, I have not paid because it 
has not been clear what “paying” comes to. Finally, however — 
given the overarching fact of inexpressible particularity, the gen- 
eral perspective of a participatory stance, a recognition that 
committed action is a constitutive part of registration, and an 
understanding of the notion of reconciliation—it begins to be- 
come clear what it is to pay for a decision. 

Registration involves abstraction. Abstraction involves loss. 
So registration does violence. This much is ineliminable. Vio- 
lence is intrinsic—to our words, to our thoughts, even to our 
wonder. Yet in spite of this irredeemable loss, we are not thereby 
rendered finite. The significance of located, particular action 
continues to outstrip any possibility of abstract registration. 
This gap, invisible to a formalist, is crucial: between the re- 
straining İimits of registration, on the one hand, and the inex- 
pressible located significance of action, on the other. İn that gap 
lies the possibility for reconciliation. Not the ability to avoid do- 
ingviolence, which is at best impossible, and at worst a nostalgic 
ideal. But the raw materials for owning up to and taking respon- 
sibility for the violence that one has, in fact, thought or said or 
done. 

In a way, the nature of the responsibility is obvious, given the 
overarching metaphysical picture. Responsibility is a constitu- 
tive part of an irreductionist attitude to registration; it is not an 
addition to it (as if one could glue conscience onto value-free 
reason). The most important thing, in understanding it, is to 
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recognize the importance of locatedness.!2 For part of assuming 
responsibility for acommitment to a given registration is to take 
responsibility for the ways and extent to which the abstraction 
on which it is based does an injustice to the (potentially inex- 
pressible) particularities of the circumstances out of which it is 
extracted, and into which it is subseguently injected. 

A political example 

Suppose, to consider an example, that over coffee someone asks 
us to help them with a political problem. A community they be- 
long to restricts voting rights to permanent members. There is 
one person, however, who has been a full-fledged participant 
for many years, but who has explicitly never been made per- 
manent, in order not to trigger some recherche clause in their 
immigration status. Should this person be granted suffrage? De- 
nying it seems unfair, since everyone recognizes that, except for 
the legal technicality, they would have been made permanent. 
But allowing them to vote also seems problematic, since vio- 
lating (at least the letter of ) the rules is liable to open up the situ- 
ation to endless bickering and contention among others in the 
group — perhaps especialiy amonga group of medium-term vis- 
itors. As chair of the voting rights committee, our friend wants 
to know what to do. 

Who knows, exactly? Without being part of the situation, 
we can hardiy be expected to answer in detail. But some com- 
monsensical suggestions would occur to any of us. Ata mini- 
mum, for example, most of us would recommend sitting down 
with the medium-term visitors, to see whether an appropriate 
sense of the difference between their own and the long-term 
individual's state could be developed and collectively held. This 
we should presumabiy do with an open mind, listening to see 
whether they have legitimate reasons for treating the two cases 


12The need for a located responsibility is made explicit by such writers as 
Suchman and Haraway; as always, the aim here is to show how that İocat- 
edness arises directiy from the foundations, rather than having to be added, 
or even posited, as an independent phenomenon. 
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similarly. Perhaps, after due consideration, a decision would 
need to be made, pro or con. If that were done, we might be 
tempted to suggest that it be made as straightforwardIy and un- 
apologetically as possible, communicating the reasons to every- 
one involved, and embedding it in a larger overall situation (i.e., 
by aligning it with other decisions of a similar type) in such a 
way as to maximize justice and fairness over the long haul. But 
deciding “up or down” on the case as originaliy framed is not the 
only possibility. Instead it might be more appropriate to gues- 
tion the original rule— of only allowing permanent members to 
vote—in order to see whether it is outmoded, elitist, or for any 
other reason should be eliminated. Perhaps the organization 
should be reconceptualized, resulting in a different (less hierar- 
chical) allocation of responsibility or authority. In particular, it 
would seem important to understand, and admit, whether the 
problem really is one about the nature of “permanent member- 
ship,” or even about voting, or whether the rule is not being used 
as a guise for an elite subset of the group to hang on to power 
and control. 

Or a raft of other things. My concern is not with what to do, 
which is anyway, as | said, commonsensical. Overall, it might be 
summarized as follows: that one should reconcile the expressed 
principle with the exigencies of the prevailing circumstances so 
as to do maximum justice to the widest variety of concerns, 
commensurate with the community 's overal! goals— something 
on that order. What matters here— the reason | have gone to 
such trouble to set up the example—is that I mean 'reconcile,” 
in that sentence, in literally the same sense as was introduced at 
the end of chapter 9. This kind of political, moral, and social 
“reconciliation” is constitutive of he metaphysical / ontological sit- 
uation. The political recommendations are continuous with, 
even constitutive of, what it is to pay for the ontological com- 
mitment to voting, permanence, sufİrage, etc. 

For note the overali structure. First, I said that we cannot be 
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expected to provide a detailed answer, because we are not part of 
the situation. This is consonant with the metaphysics: it isa con- 
seguence of an irreductionist view that an adeguate answer can 
be undertaken only by an at least partial participant. Or rather, 
to put it more carefully, a recommendation or answer will be 
appropriate only to the extent that the person or people who 
make it can take (ultimately ineffable) responsibility for its con- 
seguences, at the level at which it was made. Ony #hose who par- 
ticipate can pay. So the metaphysics generates what common 
sense already knows: that to make a more specific recommenda- 
tion from the outside than one can accept responsibility for will 
retain an ineliminable aspect of imposition or ideology. 

Second, no one is entirely outside. 'The boundaries of “being 
part of” or “belonging” are as eruptive and dynamic as those of 
any other category. So the participatory moral cannot be used 
as a way of ducking involvement. This is especially urgent as the 
global community grows more interconnected, and the ties 
among us thicken. It was the guestioner's and our common 
membership in a wider community that led, in the example, to 
recommendations of process rather than outcome. For these 
recommendations (once again this is clear to common sense) 
can only be made by someone who has experienced, or partici- 
pated in, situations of a similar sort. To the extent that our own 
communities and the guestioner's community differ if they 
were from another culture, say, or from a religious community 
whose ways were foreign to us—our ability to offer helpful sug- 
gestions would to that extent be reduced (and, if we nevertheless 
insisted, would shade into ideology and inscription). 

Third, the guestion, at least as originally framed, was in part 
an ontological one: about the boundaries of the concept per- 
manent. Because of the situation's intrinsic dynamics, the par- 
ticipatory nature of the metaphysics, and the constraints of 
symmetrical realism, we should expect what is in fact the case: 
that the boundaries of this category reguire constant negotia- 
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tion, adjustment, and maintenance. Some may object, saying, 
“No, the friend came to us with a pofi#ica! issue, not an ontologi- 
cal one.” But that isa mistake. Ontological issues are political is- 
sues. To deny that, and pretend that they can be divorced, is to 
violate (the second branch of) irreduction. 

Fourth, and finaliy, as the discussion proceeded, it began to 
emerge, or at İeast the possibility emerged, that permanence was 
not the issue. At a minimum what was at stake was suffrage, or 
the ability to vote—or even, beyond that, elitism, power and 
control. This shading of one notion into another, or even the 
hiding of one notion behind another, is again metaphysically ex- 
pected. It is also one reason why “knowledge” is not enough — 
why one would ultimately need to live in and be part of the com- 
munity, and participate in the deliberations and surrounding 
actions, in order to be accountable. This connected participa- 
tion is necessary in order to allow the limits of abstraction im- 
plicit in the ontological category, and endemic to the rule, to be 
reconciled with the particulars of the situation. Again, this is 
mandated by irreduction: one “pays the price” of the concept by 
reconciling its limited and limiting abstraction with the particu- 
lar situation's ineffable exigencies. 
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To say that this book has opened more doors than it has closed 
isnot to say much, since anyway it is an argument against closed 
doors. Still, an attempt has been made to tell a coherent story, a 
story it will pay to review. For one thing, it is important to see 
how many of the desiderata laid down in the first few chapters 
have been met. Since 1 have barely scratched the surface of a 
positive proposal, it is also important to understand what work 
remains to be done. And a number of other loose ends need to 
be attended to, to bring even this much of an introduction to a 
close. 


Project 

Overall, the project was to develop what | called a swccessor meta- 
physics, one that would honor the following pretheoretic re- 
guirements: 

ı. Dojustice to what is right about: 

a. Constructivism: a form of humility, or so at least I charac- 
terized it, reguiring that we acknowledge our presence in, 
and influence on, the world around us; and 

b. Realism: the view that adds to constructivism's claim that 
“we are here” an egualiy profound recognition that we are 
not all that is here, and that as a result not all of our stories 
are egualliy good. 

2. Make sense of piuralism: the fact that knowledge is partial, 
© perspectival, and never wholiy extricable from its (infinite) 
embedding historical, cultural, social, material, economic 
and every other kind of context. The account of pluralism 
must: 

a. Avoid devolving into n5hilism or other forms of vacuous 

relativism, and in particular not be purchased at the price 
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of (successor notions of) excellence, standards, virtue, 
truth, or significance; and 

b. Notlicense radical izcommensurability, provide an excuse 
to build walls, or in any other way stand in the way of in- 
terchange, learning, communion, and struggle for com- 
mon ends. 

Two additional criteria were applied to how these intuitions are 

met: 

3. Be irreductionisi—ideologically, scientifically, and in every 
other way. No category, from sociality to electron, from po- 
litical power to brain, from origin myth to rationality to 
mathematics, including the category “human,” may be given 
a priori pride of place, and thereby be allowed to elude con- 
tingency, struggle, and price. 

4. Be nevertheless foundational, in such a way as to satisfy our 
undiminished yearning for metaphysical grounding. That is, 
orsoatleastl put it, the account must show how and what it 
is to be grounded simpliciter—without being grounded in o, 
for any category o. 

Along the way, the account should: 

5. Reclaim tenable, lived, work-a-day successor versions of 
many mainstay notions of the modernist tradition: object, 0b- 
jective, true, formal, mathematical, İogical, physical, etc. 

Needless to say, these five criteria interact. The modernist “hier- 

archy of nature” tradition, for example, which views everything 

as built up out of the formal ingredients of particle physics, held 
together with the abstract epoxy of set theory, logic, and mathe- 
matics, stakes a claim to realism and foundationalism, but (at 
least at first blush) does so at the expense of pluralism and ir- 
reduction. Some room for pluralism is provided by theories of 
supervenience and other ways of accommodating “special sci- 
ences” on top of a physicalist or causal base. But they run the 
danger of incommensurability, are asymmetricaliy pluralist, and 
fail on irreducton. Certain forms of post-modern criticism 
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avoid foundationalism, but sacrifice realism in the process, and 
curiously enough remain reductionist, particularly with respect 
to categories of text, discourse, sign, and the like. 


A philosophy of presence 

The solution proposed to meet this suite of reguirements— my 
specific proposed instance of the general type—I call a ph5/0s0- 
phy ofpresence." Tes overarching metaphysical viewpoint is one of 
symmetrical realism: acommitment to Öne world, a world with 
no other, a worid in which both subjects and objects—we and 
the things we interact with and think about and eat and build 
andtillandare made of and give away as presents— are accorded 
appropriate place. At its most basic level, that world is depicted 
as one of cosmic and ultimately ineffable particularity: a criti- 
cally rich and ali-enveloping deictic flux. Neither formally rigid 
nor nihilisticalIy sloppy, the flux sustains complex processes of 
registration: a form of interaction, subsuming both representa- 
tion and ontology, in which “s-regions” or subjects stabilize 
patches of the flux, in part through processes of intervention, 
adjusting and building them and beating them into shape, and 
also through patterns of disconnection and long-distance coor- 
dination, necessary in order to take the patch to be an object, or 
more generaliy, to be something i7 and of the world. The consti- 
tutive patterns of partial connection and partial disconnection, 


One merit of dividing the project into type and instance, in this way, is to 
provide some structure for on-going discussion. Some readers may disagree 
with the type itself, arguing for example that our human yearning for 
grounding (criterion #4) is intrinsically sentimental and must be over- 
come, or rejecting the irreductionist mandate (criterion #3), perhaps along 
lines that any metaphysical account that grounds human life must take che 
category human to be sacrosanct (which 1 do not believe). Someone else 
might accept the type, choosing instead to argue that my proposal fails to 
meet its criteria (for example, by claiming that my philosophy of presence 
is ultimately reductonist about İocatedness and connection), or proposing 
a different instance entirely—such as one that rejects the ultimate deixicity 


of the flux. 
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of interwoven separation and engagement, while in detail so in- 
finitely various as to defy description, nevertheless reveal regu- 
larities across a wide range of cases—from high-level political 
struggles for autonomy to simple error correction regimens in 
low-level computer circuitry. 

Among the most important characteristics of the constitutive 
cross-cutting structures of registration are what | call metaphysi- 
cal zest: the fact that all distinctions and stabilities— empirical, 
conceptual, categorical, metaphysical, logical —are taken 704, at 
last not necessarily, and not in the first instance, to be “clear and 
distinct,” sharp, or in any other way formal, but instead to be, or 
at least potentialiy to be, wily, critical, obstreperous, conten- 
tious, and in general richİy eruptive with fine-structure. As well 
as having profound implications for (or rather against) all binar- 
isms and dualisms— between and among different subjects, be- 
tween the linguistic and the ineffable, between the abstract and 
the concrete, and so on and so forth— this fine-structure is sus- 
tained by an enveloping flux of cosmic particularity, one that 
meshes with the everyday sense that, in detail and in particular, 
located actions and particular circumstances always outstrip 
their classifiabiliry under abstract categories. 


Conseguences 

All sorts of conseguences spill over from this picture of cosmic 
particularity, metaphysical spunk, lack of ultimate ontological 
or categorical decisiveness, and conseguent political action. In 
this section | want to mention just four, to give a feel for the ter- 
ritory where we have arrived. 

Representation and ontology 

The first conseguence is already familiar. Te has been waiting in 
the wings since the beginning—and has even, from time to 
time, made forays onto center stage. It has to do with the charac- 
terization of the project arrived at in chapter 1, born of compu- 
tations needs: that a comprehensive theory that does justice to 
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computation in the wild will have to be a full theory of seman- 
tics and intentionality, on the one hand, and of ontology and 
metaphysics, on the other. As has been implicit since the be- 
ginning, however, and especialiy since the introduction of regis- 
tration, the fundamental metaphysical gradualism defuses any 
sharp split between representation and ontology. Indeed, the 
“middle distance” aspect of registration shows up those prior an- 
alytic categories for what they are: 


Ontology is the projection of registration onto the world. Represen- 
tation is the projection of registration onto the subject or vehicle. 


Neither projection is ultimately tenable. Given that registration 
is logicaliy indissoluble, even if it (necessarily) involves a degree 
of partial separation, it is no surprise that we have never had an 
intellectualiy satisfying theory of either half. Nor will we. Regis- 
tration is the only rooted subject in the vicinity. 

That is not to say that it is a mistake to call something a 
representation. Representation is an important category fora 
successor theory to reclaam —as important as any of the other 
mainstays of modernism: “object,” “truth,” “objective, 'mathe- 
matics,” even formal.” It is hard to imagine a plausible theory of 
scientific practice, for example, that does not make reference to 
the complex representational practices that are characteristic, 
perhaps even constitutive, of that discipline. Such theories will 
benefit from the development of a notion of representation that 
gives it substantial, work-a-day significance, one that is intellec- 
tually and morally and politically tenable. 

What can be said about such a successor notion? Three 
thingş, for starters: (i) even a reclaimed notion of representation 
will not be able to stand as an ultimate explanatory category on 
its own; (ii) representation is nota phenomenon that can be ex- 
plored without investigating its concomitant ontological com- 
mitments; and (iii) the distinction between representation and 
ontology is indefinite, vague, unstable, etc. As much has been 
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clear throughout: one cannot press on the wha4i5, the whethers, 
the whys, and the wherefores of representation without facing up 
to the ontological and metaphysical commitments of the people 
who use them to register. And one cannot do these things be- 
cause representational practices and metaphysical commitments 
are not independent phenomena. That is why registration is 


such an important category. 


There is a more specific moral, as well. In current writing, 
especialiy in the philosophy of mind, representation is often 
pressed into service as if it were a general label for intention- 
ality. Thus commitment to the so-called “representational the- 
ory of mind” is often taken to be essentially synonymous with 
a commitment to intentionality full bore.2 Once registration's 
central place in the theory of intentionality is recognized, an 
appropriately reclajmed notion of representation can emerge as 
a more specific and subsidiary notton—and more useful, for 


that. 


On the proposed view, the original intentional act is taken to 
be one of registration: a process whereby the world presenis, di- 
rectly— or at least as directly as is metaphysicaliy possible. As 
mandated by symmetrical realism, such presentation depends 
on the located “presence” of both subject and objece— presence 
of the subject in the sense of its being located, responsible, and 
aware; presence of the object in the sense of its presenting as ob- 
ject, asin and of the world. It is for this ultimately indissoluble 


presence that the proposed philosophy is named. 


?The presumptively wider representational view is typically contrasted 
with the presumptively narrower computational theory of mind—che lat- 
ter being viewed as more specific in virtue of its commitment to what is 
known as the formality condition: the idea that the agent (mind, computer, 
etc.) works in virtue of the constitutive representations' syntactic proper- 
ties (Fodor 1975, 1980). The condition counts as a species of formality, by 
my lights, because of its assumption that the category of syntax is second- 
order discrete, and also because it is defined in opposition to semantics 
(chough I deny that computers-in-the-wild are formal in this sense). 
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This overall picture allows representation to return to its ety- 
mological roots—to be re-presentation, to involve “presenting 
again.” This usage is far more natural. For think of what repre- 
sentation is informally taken to signify: something that stands 
for or symbolizes the world, something that is a realistic image 
or likeness or depiction of something else, where that “some- 
thing else” is assumed to be already or otherwise metaphysicaliy 
secure. Informal use, that is, separates metaphysical responsibil- 
ity for the entity itself in its “primary” presence or presentation 
in the world, and this intrinsically secondary representation ofit 
as beinga certain way. Thus one imagines making a presentation 
of a new building project, for example, when the audience has 
not encountered it before, and using a “representation” —say, a 
picture of how it will look once the ivy has grown and the scars 
in the carth have faded away—in order to influence the way in 
which people go back and register it. Similarly: “she presented 
her new assistant, zepresenting him as a financial wizard.” This 
relative indirectness of representation, compared to registration, 
is even reflected in the grammar: we say “represent x as y,” but 
“register x,” directily. 

Distinguishing representation and presentation (registra- 
ton) opens up a considerable amount of room in our ability to 
describe intentional systems, especially when combined with 
two other moves already made: (i) a shift in emphasis away from 
purely conceptual (propositional) representation to include a 
much wider variety of non-conceptual forms; and (ii) a general 
commitment to view registration as an emerging capability, 
occurring in more and less sophisticated form, rather than as re- 
stricted to very-high-level human species. Consider, for exam- 
ple, one of the most contested claims in cognitive science 
research, from Gibson to post-modern Al, that direct interac- 
tion does not reguire representation.? Because the term 'repre- 
sentation has been so overloaded, and because of a lack of 
alternatives, such remarks are often interpreted as fully anti- 


3Gibson (1979), Neisser (1989), Chapman & Agre (1990), Brooks (1991). 351 
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intentional, triggering intense debate. They have even led some 
of their proponents to embrace various forms of eliminativism. 
Ünder pressure, though, it often turns out that what is being re- 
jected is only conceptual registration, or only secondary repre- 
sentation, or some other species. 

Discussing a case of looming, for example, a neo-Gibsonian 
might argue that an agent registers its approach to a wall or solid 
object, even ifit does not do so in a conceptual register, and even 
ifitdoes not constructan internal representation. Someone else, 
however (such as 1), might argue or attempt to demonstrate that 
it does not do even that, because there is insufficient separation 
between agent and wall —and thus no fact of the matter as to 
what the agent registers it 4s, to say nothing of no theoretical 
need to invoke more than patterns of causal coupling. I might 
not even admit to enough distinction in the case to warrant sepa- 
ratingagentand wall. Whereas in amore sophisticated case, per- 
haps one involving prediction, | might admit non-conceptual 
registration but argue against anything like a (conceptual) gen- 
erality condition. Whatever; the point is only to see how a richer 
theoretic vocabulary allows one to make sense of a much more 
compelling range of alternatives than are accessible on a tradi- 
tional (Ontological) view. 

Constructivism 

There are many other arenas, or so at least 1 would claim, in 
which the proposed metaphysics makes eminent sense, retroac- 
tively, of what, from the predecessor viewpoint, seemed to be a 
binary opposition, outright disagreement, or outrageous claim. 
Nowhere is this more obvious than in the sometimes fractious 
debates between realists and constructivists, both of whose un- 
derlying intuitions I am sworn to honor. Traditionalist realists, 
in particular, reliabiy founder on the counter-intuitive vocabu- 
lary of antirealists. 'Thus one reads such claims as that electro- 
magnetic fields did not exist before Maxwell, or that penicillin 
did not exist before 1941, or that physicists created the neutrino. 
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Such claims shock, often usefully. It is tough, though, once 
one has admitted the ineliminable role that we play in register- 
ing the world, to sguare these phrasings with any sort of residual 
grip on a “larger than us” world—i.e., to sguare them with the 
characterization of symmetric realism given in chapter 3. It may 
be, of course, that their proponents do not want to sguare them 
with any form of realism, including this one. But it is much 
more likely, I would contend, that it is Realism that is being re- 
jected—i.e., the modernist construal, that İ, too, have tried to 
set aside. The problem, though, is that the act of rejection is 
more successful than the presentation of a positive alternative. 

Constructivism has recoiled from Realism, that is, only to 
succumb to its egually untenable opposite. This post-modern 
dilemma is an inevitable conseguence of speaking in fully regis- 
tered language. It is a dilemma stemming from a failure of imag- 
ination: an inability to talk about the world except in terms 
subseguent to the registrational achievement. And that in turn 
has led to three insurmountable problems. First, it has meant 
that the constructivists only option in describing the world 
prior to the act of registration is to deny that what was only then 
registered ever existed (this is the source of the shock). Second, 
even more seriousiy, it supplied no apparatus with which to de- 
scribe the true nature of the registrational achievement, thereby 
somewhat ironicaliy denying the constructivist any way to de- 
scribe the metaphysically constitutive act of construction. 
Third—chis was perhaps the most obvious of all, to the out- 
sider—it failed normatively, giving one no handle on what was 
important or significant. 

As admittedat the outset of chapter 3, it was in part exactly to 
address these difficulties that the present account of registration 
was developed. And as a measure of its success, note how easy it 
is, in the new language, to make the original claims. T'hus we can 
say, without undue strain, that electromagnetic fields were not 
registered before Maxwell, or that it was only in this century that 
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physicists registered the neutrino. To the extent that it is com- 
mon sense to assume that the achievement belongs to the object, 
these descriptions of registration can then seem like discovery, 
and are thus more likely to please the traditional realist than the 
traditional anti-realist (though it is not my brief to please any 
traditionalist, especialiy). But to argue that time was not for- 
maliy registered until the invention of the clock, or that intelli- 
gence became a registered phenomenon only in the twentieth 
century, begins to convey more of the appropriate constructive 
sense, especialiy when it is understood that registration is vio- 
lent, creative, and inevitabiy supported by an ineffable partici- 
patory surround. 

Mathematics 

Compared to the partial merger of representation and ontology, 

and the attempt to steer a tenable course between constructiv- 

ism and realism, the third conseguence of the metaphysical lack 
of categorical decisiveness may seem less important. But it is still 
dramatic enough. Mathematics will need to be overhauled. 

To see why, note first how present-day (i.e., modernist) 
mathematics orders its explanations: 

ı. Discreteness is assumed to be primitive and absolute, exem- 
plifled for example by sets, natural numbers, and many other 
such properties (being even, being irrational, etc.); 

2. Continuity is then defined in terms of discreteness, with the 
usual apparatus of Dedekind cuts, convergent Cauchy se- 
guences, and the like; and 

3. Finally, ifat all, vagueness, or at least a little bit of vagueness, 
is modeled (as for example in the current fashion for fuzzy 
logic). 


“Fuzzy logic defines or models first-order fuzziness or indeterminacy in 
terms of exguisitely precise second-order real numbers. As a conseguence, 
at least from a metaphysical point of view, it remains extremely close to 
standard mathematics. It is almost wholly formal. With respect to ultimate 
metaphysical warrant, it is still assumed to hang from a pristine, clean- 
and-precise, abstract sky-hook. As an actempt at ultimate metaphysical 
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This is the world view captured in Kronecker's famous dictum: 
that “God made the integers; all else is the work of man.” If my 
metaphysical picture is right, Kronecker's order of explanation is 
close to backwards. Metaphysical indefiniteness is the base case, 
continuity needs to be extruded from the flux, and then dis- 
creteness won, at a very high price, from that. 

That is to put it metaphysicaliy. It may be more revealing to 
approach it epistemicaliy, however—or at least we should look 
atit from that angle as well, given that two are never wholly sepa- 
rable. Ata minimum, ehe proposal will reguire exhuming math- 
ematical practice, as recommended for example by intuitionists, 
and explicating this achievemen: of mathematical results by giv- 
ing mathematicians partial ontological as well as partial episte- 
mic responsibility for their acts—some ontological responsi- 
bility, rather than none; some epistemic responsibility, rather 
than all. This is not to give unrestricted license to idealism or 
formalism, because of realism's second constraint: mathemati- 
cians themselves, the very ones to which this metaphysical re- 
spect is to be granted, must be recognized as part of the same 
reality as the numbers they extrude. 

This recognition that mathematicians are as much part of the 
world as the numbers they study puts the lie to the sharpness, 
and perhaps even to the coherence, of the distinctions among 
three allegediy alternative ways in which mathematics is tradi- 
tionally understood: 


vagueness, it does not hold a candle to the sort of rearrangements being 
suggested here. And anyway, as discussed in $3 of chapter 11, fuzziness and 
vagueness are not the right notions. 
SLeopold Kronecker, guoted by Michael Beeson (1985, p. 429) as Die gan- 
zen Zablen hat der liebe Gott gemacht, alles andere ist Menschenwerk. Beeson 
in turn refers to p. 160 of Struik (1962), where it is said that Kronecker 
made this statement at a meeting in Berlin in 1886. 

One might regret the sexism in (the translation of ) Kronecker's remark, 
but it adds spice to the claim that he got it backwards. 
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ı. Empirical: true of the physical or material world, even if at a 
relatively abstract level or high order; 
2. Platonist: true of an independent mathematical realm; and 
3. İntuitionist: characteristic of our native mental or cognitive 
capacities. 
Ata minimum, on the present metaphysics, the first and third 
positions, empirical and intuitionist, begin to merge. For sup- 
pose that the empirical view is right: that (what we come to reg- 
ister as) mathematical properties are high-level abstractions of 
ordinary material situations. Suppose, that is, that “threeness” is 
first and foremost a property of those worldiy states of affairs 
that we register as consisting of three individuals. This essen- 
tialiy empirical view is compatible with the intuitionist's claim, 
to put it into current language, that our ability to register situa- 
tions as exemplifying threeness depends, inexorabiy, on archi- 
tectural facts about our native registrational capacities. 

This compatibility is a straightforward conseguence of an 
overarching participatory view. İt is almost trivially a conse- 
guence of the present metaphysics. For if properties are the 
result of a certain (conceptual) kind of registration, and registra- 
tion isan inexorable collaboration between (what we register as) 
subjects and (what we register as) objects, taking properties to be 
“abstractions of ordinary material situations” already implicates 
subjects, since ordinary material situations are not (as they are 
registered to be) independent of us. But the same conclusion can 
be reached along much more general participatory lines, with- 
out nceding to advert to an even vaguely constructionist attitude 
towards properties. For suppose, as was suggested in chapter 1,9 
that our ability to register situations as comprising a plural, 
countable number of individuals depends on our being able to 


“The suggestion made in chapter 1 was for computers, not for subjects in 
general. But it is not much of a stretch to suppose that the same may be true 
of us— especialiy if one takes seriously the moral of cross-cutting bound- 
aries (thus consider the sidebar on page 70 in conjunction with figure 8-2, 
on page 260). 
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exemplify that same plurality in our thoughts—i.e., that our 
ability to register threeness depends, among other things, on our 
being able to xmanifes? threeness (reminiscent of the way in 
which a Goodmanesgue swatch represents gabardine in virtue 
of being gabardine).7 If this were true, then once again both em- 
piricist and intuitionist would be right: sure enough, arithmetic 
properties would be (higher-order) properties of the material 
world; and sure enough, too, our ability to engage in mathemat- 
ical registration would depend, intrinsicaliy, on the structure of 
our minds. Nor is this a remote suggestion. It has much to rec- 
ommend it, especially from a symmetric realism perspective — 
so much so that it can make other alternatives seem forced, or 
outright bizarre, by comparison. Consider Hardy's remark, for 
example, that “mathematical truth is part of objective reality. 
(Mathematical propositions| are not creations of our minds.”9 
Once one has come to live for a while from the perspective of 
symmetric realism, it seems bizarre to deny that creations of 
minds are part of reality. 

These deliberations touch on the place and the warrant of a 
successor mathematics, but they say nothing about its content. 
This is an enormous topic, one that will have to be left to future 
investigation, though two general points can be made. First, no 
advance (reductionist) credit can be given to Frege's injunction 
that the content of the Pythagorean theorem should not depend 
on the sodium content of our brains. The conseguences of the 
metaphysics are strong; it will not be enough to give an ethno- 
methodological or critical theory of mathematical practice, but 
leave the content intact.? 1f the notion of registration is worth its 
salt, it should put theorems at risk. 


7Goodman (1976), pp. 52 ££. Naturally, it would be bizarre to argue that the 
one could not represent, for example, the number 143,293,033,854 without 
first exemplifying it. But we are talking about the grounding of arithmetic 
intuition here, not about its full exercise. 

8Hardy (1929), cited on p. 329 of Monk (1990). 

*As for example seems to be implied by Livingston (1986) and Leith (1990). 
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Second, if the world itself is not fundamentally precise or dis- 
crete, but instead irreverent or spunky or critical, why should 
mathematical concepts be reguired to be so neat and clean? Or 
should they not? But if nor—i.e., if mathematics is not re- 
stricted to the clear and precise (higher-order formal) —what 
does restrict it? What makes mathematics mathematics? Some- 
thing must give it identity. Perhaps mathematics is a theory of 
the complete abstracc—unless of course nothing is completely 
abstract. 

Even if a final answer cannot be predicted, an analogy from 
computation may hint at what it would be like to travel down 
this path. A few centuries ago, before the advent of modern tech- 
nology, you could reliably assume that anything that uttered 
recognizable words of English would be something you could 
befriend, invite to supper, and share a minimal cultural inheri- 
tance with—i.e., would be a person, in the full biological and 
ethical and political sense of that word. Starting with the arrival 
of recording technology, the ability to vibrate air in ways that 
can be registered as English has no longer been a reliable in- 
dicator of human presence. But as long as we dealı only with 
recordings, the origin of linguistic sound remained human; 
technology only displaced its temporal and spatial presentation. 
But that is no longer the case. Toyotas ask you to buckle your 
scatbelt; telephone systems utter phone numbers no person has 
ever spoken; automated financial advisors regale you with the 
day's activity on the Street, using speech synthesizers and a line 
from Dow Jones. It is still the case that the underlying selection 
of words is still largely due to human choice, but needless to say 
that will not last. Natural language research systems are already 
starting, even if crudely, to assemble and pronounce minimal 
English sentences “of their own design.” 

The conseguence of these developments, to put it in compu- 
tational jargon, has been that we have to #nbundle our concep- 
ton of what it is to be human. What has for centuries been an 
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aggregated mass of properties, features, etc., needs to be teased 
apart, the closer we get to building or simulating intelligence. As 
best as | see it, the ultimate conseguences of a participatory 
metaphysics for mathematical practice will be a little like the 
conseguences for logicand philosophy of the advent of comput- 
ers: they will disrupt its boundaries, splitting what has seemed 
an integral study into a web of cross-cutting currents that not 
only interpenetrate with others inside the mathematical realm, 
but that weave and course through the rest of society's intellec- 
tual practice as well. 

Computatlon 

One of the practices with which mathematics will be (and is be- 
ing) interwoven is that with which the whole exercise started: 
computation in the wild. As a final conseguence of the overal! 
metaphysical picture, it is worth taking a second look at this 
original subject matter. 

In chapter 1 1 said that years of study have convinced me that 
computation is not a distinct or autonomous sxbject matter, but 
is instead acomplex practice, involving the design, construction, 
maintenance, and use of intentional systems. At the time that 
seemed like a negative result —since it seemed to put theoretical 
computer science in jeopardy. Overall, though, 1 struck an opti- 
mistic tone, claiming that in many ways it made the advent of 
computation on the intellectual scene more interesting, rather 
than less. İ 

By now, | hope the grounds for this optimism are clear. I also 
hope that computation's integrity has begun to emerge. For the 
constructive aspect of computational practice— the fact that it 
involves design, architecture, construction, engineering, and 
the like, along with observation and description— is fully con- 
sonant with the balanced intellectual picture described above, of 
adopting a partially (dis)connected stance towards a partialiy 
(dis)connected subject matter. 

.Furthermore, modern practice is bursting with possibility, as 
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designers, playwrights, artists, journalists, musicians, educators, 
and the like are drawn into the act, along with the original scien- 
tists and engincers, and now also anthropologists, linguists, and 
sociologists. In fact few fields, if any, are being left behind. And 
to repcat something said earlier, it would be a mistake to think 
that these people are just xsers of computation. On the contrary, 
they are participating in its invention— creating user interfaces, 
proposing architeçtures, rewriting the rules on what it is to pub- 
lish, disrupting our understanding of identity. Moreover, the 
line between specifically computational expertise and general 
computational literacy is fading, as the medium grows ever 
more accessible, especialiy to children. 

This is all just as the story predicts. For if we are expanding 
our registrational capacitie.—building instruments and other 
devices that mediate!9 our full participation in the world—we 
should expect traditional theoretical categories to be disrupted. 
We should especially expect this to happen if, as 1 have sug- 
gested, the intellectual role of computation is to serve asa 
disruptive catalysı, causing the collapse and”reguiring the re- 
placement of the predecessor eras methodological and meta- 
physical assumptions. For the boundaries between computation 
and mathematics are by no means the only ones that are crum- 
bling. Not onlyare notions of mathematical proof being revised; 
literary forms and conceptions of publishing are being over- 
hauled; music, composition, journalism, and the like are in 
transition; notions of money, market, and value are increasingiy 
vulnerable. Some distinctions are being opened up, such as be- 
tween determinism and predictability, in part because of intrin- 
sic computational limits. Other distinctions are collapsing, such 
as those between and among theories, models, simulations, im- 
plementations, and the like. As I admitted in an early chapter, I 
once thought this intentional disarray was evidence that the 


"Perhaps one should coin a verb and say 'immediate ((-ma da-at'), in 
the sense of “making things immediate or present that were, or would oth- 
erwise be, remote.” 
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field was confused. I should have given it more credit. It is palpa- 
ble evidence of the ineliminable wiliness underlying even our 
most sacred logical distinctions. 

In suggesting that this profusion of practice has a certain 
plucky integrity, | am not pretending that we are in good theo- 
retical shape. I am still hungry for more adeguate intellectual 
understanding. But it is telling that it was part of the original 
metaphysical desideratum to ease the boundary between aca- 
demic theorizing, on the one hand, and the playful, the inven- 
tive, the literary, and the erotic, on the other. Practice leads the 
way. İt is soberine, too, to realize in retrospect that the computa- 
tional theory of mind, which at one point seemed (at least to 
me) to be about as major a theoretical challenge to our sense of 
self as one could imagine, and thus to be computation's biggest 
potential impact, seems from this new perspective rather narrow 
and conservative. lt is conservative in its supposition that Wind 
is all that is at stake, as opposed to full participatory, social, and 
material life. It is also conservative for being phrased as a #heoret- 
ical hypothesis. If computers are allowed to run their course, 
they promise to disrupt, rather than lay claim to, our concept of 
mind; and to disrupt, rather than lay claim to, our notion of 
theory. 

As for what the conseguences of #hat will be on intellectual 
life, it is hard to imagine. Newton, it has been said, was not the 
first of the new scientists, so much as the last of the great magi- 
cians.!! In light of its theoretical infancy, it can be tempting to 
say that computer science is ina “pre- Newtonian” phase: that we 
do not yet know the fundamental regularities governing the sub- 
ject, or even very clearly what sort of tiger we have by the tail, 


John Maynard Keynes describes Newton as “the last of the magicians, the 
last of the Babylonians and Sumerians, the last great mind which looked out 
on the visible and intellectual world with the same eyes as those who began 
to build our intellectual inheritance rather less than 10,000 years ago. . .the 
last wonder-child to whom the Magi could do sincere and appropriate 
homage.” Keynes (1947), p. 27, as guoted in Fauvel et al. (1988), pp. 6—7. 
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That was my position for many years. But the problem with cur- 
rent computer science may be just the opposite: that we are p0s1- 
Newtonian, in the sense of being inappropriately wedded to a 
particular reductionist form of scientism, inapplicable to so rich 
an intentional phenomenon. Another generation of scientists 
may be the last thing we need. Maybe, instead, we need a new 
generation of magicians. 


The middle ground 

One could talk about conseguences forever. But 1 want to return 
to a more focused review. How, more specifically, were the pro- 
cesses of registration envisaged to work? 

Given the intrinsicaliy deictic nature of the underiying flux, 
the challenge for a subject or s-region, in registering something 
assomething—i.e., in taking something as o?/er, yet at the same 
time part of the One world— was to stabilize it by exploiting its 
own freedom (its metaphysical allorment of slop) so as to com- 
pensate for the deictic irregularities standing between it and the 
o-region, and thereby “bring the object into focused existence” 
asan objective part of the encompassing reality. We saw a variety 
of patterns of cross-cutting extension implicated in these stabili- 
zation processes, from the very simplest feature-placing and sta- 
bilization of a single extended patch of the flux, up towards the 
more sophisticated, almost algebraic structures associated with a 
full conceptual deployment of objects, properties, and relations. 
Even in these more complex cases, ineliminable dependencies 
on the participatory surround, on non-conceptual registration, 
and on a residue of ineffable circumstantial particularity kept 
the resulting ontology from achieving the sterility of the prede- 
cessor metaphysics formal (capitalized) ontology of Objects, 
Properties, and Relations. 

When registration was first introduced, we were operating 
under the temporary expedience of assuming a substrate of deic- 
tic physical fields, instead of deictic metaphysical fux. From 
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that point of view it emerged that objects, because of the regui- 
site patterns of registrational disconnection, were never entirely 
physical, Once the proper metaphysical picture is introduced, 
the same insight gives rise to two conclusions: not only are no 
objects entirely physical; none are entirely /c/, cither. Nothing 
is what it is solely in virtue of what inheres in it, since to be an 
object isin part to be registerable as that object, and registration 
reguires separation and distance. 

It followed that material objectes—and the material world 
more generally —occupy what we might call a »2id4/e ground,'? 
halfway between (the predecessor eras notion of) the physical 
world, and (the predecessor era's notion of) the intentional 
world. The resulting medizn nature of materiality has numetous 
theoretical conseguences, only a few of which have even been 
touched on here. For example, it undergirds the fact that objects 
themselves, not just their representations, are culturalIy, histori- 
cally, and socialiy plural —and yet not just products of the imag- 
ination or intentional whim ofa person, society, or community, 
either, but made of the stuff of the world, as resistant and wily 
and obstreperous as the rest of us. As described in the sidebar on 
page 364, the middle-ground nature of ontology also leads to the 
following rather curious result: registration and materiality, on 
this metaphysics, play a role that syn£ax was asked to play in the 
prior metaphysics—a role that, from this new vantage point, it 
is dear syntax could never possibiy have played. 

Since registration subsumes both representation and ontol- 
ogy, and because registration is inextricable from the full partici- 
patory life of the registrar's community, it also follows that, to 
the extent that this is a theory of meanine, it isa theory of mean- 
ingfulness, rather than of a static or objectified notion of mcan- 
ingon its own. Moreover, because ontology is inseparable from 
intentionality, a// objects are enmeshed in these normative con- 
siderations. Because of the inexorable pluralism, I have not fo- 
cused on any single normative notion: truth, beauty, goodness, 
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impossible demandson Syntax 

The traditional theoretical approach to intentional phenomena has been 
to “naturalize” them, on something like the following conception: (i) the 
underlying “natural” world is taken to be physical, to include ordinary 
material objects, and to be theoretically unproblematic; (ii) a higher-level 
intentional realm, of language and content and psychology and represen- 
tation and mind and the like, is, in contrast, viewed as metaphysicaliy 
problematic; and (iii) naturaliza- 
tion is taken to bea methodolog- 
ical stance or practice of reduc- 
ing or explaining the latter in 
terms of the former. İn particu- 
lar, naturalizing intentionality is 
understood to be an issue of 
bridging from a presumptively 
higher level of thoughts, sen- 


tences, dreams, contents, etc., (O 


a presumptively lower level of 
physical, material, causally re- 
spectable, metaphysically safe, “natural” objects. 

How are these two realms to be bridged? As depicted in the above fig- 
ure, this was assumed to be the role of Syntax. On the one hand it was 
pulled from below: assumed to be concrete, causal, “non-semantic” (on 
the reigning view of formality), and thus naturalisticalIy palatable. On the 
other hand Syntax was also pulled from above: assumed to correspond to 
Properties, refer to Individuals, and the like (so that the operations could 
mirror semantics). Provided both reguirements were met, the machine 
could be understood as working “naturally,” and at the same time as meet- 
ing the normative constraint of having content. All in all, it is a neat struc- 
ture: inherit causal efficacy, and thus naturalistic palatability, #rom below; 
inherit appropriate individuation (ontological palatability) from above. 

But it could never work. In the wild, the tensions are simply too great. 
Negatively, this conclusion is part of my argument that computers are not 


formal symbol manipulators.* But it is the positive alternative that mat- 
ters here. The notion of syntax cannot survive. But the proposal is not to 
get rid of syntax, and to leave the two realms unconnected. On the con- 
trary, | am arguing that a// of ontology lives in the intermediate realm. You 
can see this in the moves I have made. On the one hand, | have “lifted” 
material objects up from the bottom, claiming that they depend inher- 
ently on intentional (registrational) practices of subjects. At the same time 
I have driven semantics and content down, claiming that thought is in- 
trinsically material, giving priority to non-conceptual content, arguing 
that connected practices are a constitutive part of intentionality, and the 
like. It is the thick participatory mix to which I have given the label “mid- 
dle ground.” 

Once the integration is complete, there is no longer much need for a 
special syntactic category. That is not to belittle the difference between ef- 
fective connection and disconnected coordination; the retraction of coor- 
dination onto the s-region, discussed in chapter 8, remains an essential 
ingredient in the overall intentional story. But retraction does not gener- 
ate an ontologicaliy isolated realam—as suggested by the discussion of 
clockworks as effective mechanisms for tracking disconnected o'clock 
properties.$ Moreover, 'eftective' isa much better term than 'syntactic for 
this kind of causal efficacy. Overall, syntax turns out to have been some- 
thing of a metaphysical band-aid—a solution to a misconceived problem. 
Once the two extremes are recognized to be theoretical fictions, the full 
participatory intentional subject matter is allowed to return to the middle 
ground, where it belongs, and the divisions between the realms are al- 
lowed to heal, then the need fora special ontological category rather evap- 
orates. As usual we can take a lead from computational practice, which has 
not by and large found it necessary or useful to predicate the higher-order 
property 'syntactic' of a machine's internally effective states. 


*See TMD-II. 
f One could, of course, call clockworks syntactic—but as soon as you do that, you 
end up having to apply “syntactic” to every mechanically effective property there is. 
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function, meaning, value, political ramification, and the like. 
Each of these, anda wealth of others, is a subscripted version, al- 
ways and everywhere at least potentially subject to negotiation 
and refinement. Overall, it may do the least damage to use the 
word significance to signify the full range of normative, seman- 
tic, aesthetic, religious, and other long-distance coordinative 
characteristics of registratton—so that we can ask about the sig- 
nificance of an utterance, of an event, of an object. Everything 
there is, from bicycles to meetings to multiply-targeted war- 
heads, not least in virtue of being so registered, is as much the 
locus of significance as a statement or a guestion. İt is not a meta- 
phor, that is, how one treats something. Being an object matters. 
Moreover, it follows from the general picture of cosmic particu- 
larity that significance in a particular situation will always tran- 
scend what can be said. Like everything else, significance, in any 
given situation, is exguisitely particular. 


Theory 

The fact that objects must be held by subjects in a middle dis- 
tance, not too close and not too far away, and also the fact that 
the material world is of an intermediate degree of intentionality, 
neither wholly physical nor wholly non-physical, are just two in- 
stances of a much more general pattern of restoring balance to a 
world view that the modernist era has allowed to grow askew. A 
third balancing act has to do with the status of theory itself. 

At che end of chapter 5 Iembraced what | called the Cpiferion 
of Ultimate Concreteness—claiming that an intellectually satis- 
fying account of registration must presume the existence of no 
individuals whatsoever. At the time, that seemed like an impos- 
sible mandate to honor. In some limit sense it 4s impossible to 
honor, though not in a way that detracts from its truth. But it is 
nevertheless much /ess impossible than might first seem. | hope 
that the mandate's utility will already have been informalIy illus- 
trated, at least to some degree, merely in the effect it has had on 
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this discussion. But it also depends for its impact on a more seri- 
ous methodological point, stemming direcily from the form of 
the emerging theory. It has to do with the conseguences, for 
intellectual inguiry itself, of the participatory nature of regis- 
tration. 

There are two sides to the story. Consider a theory of any 
intentional phenomenon, such as registration, language, or 
computation. İn terms of the subject matter or content of that 
theory, I have already said that the story being told here implies 
that the constitutive regularities will not be entirely local, or ef- 
fective, or causal. It follows that to be a computer, to take just 
one salient example, is not an issue of having this or that internal 
architecture, not an issue of manifesting this or that effective in- 
ternal arrangement. As 1 said in chapter 8, itisa matter of (1, not 
of architecture—a matter of coordinating appropriately with 
embedding circumstances. There is no more reason to suppose 
one could determine whether a particular lump of silicon was a 
computer by examining its inner arrangements than to imagine 
that one could determine whether someone was in Kansas by 
giving them a catscan, whether they were within 200 miles of 
Boston by opening them up andlooking inside. The same is true 
ofall ontology. No registered thing is as it is registered to be solely in 
virtue of its local or purely connected structure. In a way this is the 
dual of what was said above: that thelimit case of pure encounter 
is utteriy ineffable. 

That in turn implied, as has again already been admitted, 
that no theory of computation, language, registration, etc., will 
be entirely expressible in causal language. Taking something to 
be something—registering the angle of a ski slope, noticing 
whether the coffee is ready, seeing a friend coming to the door — 
isnota matter of standing in a causal relation to it. This has been 
a theme throughout the discussion: registration as much in- 
volves patterns of disconnection as of connection. This has im- 
plications for such endeavors as the recent upsurge in interest 
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in neuroscience, mentioned in the introduction, and for the co- 
alescence of interest among connectionists, dynamicists, and 
proponents of artificial life. To the extent that they focus purely 
on patterns of arrangement and effective behavior, they will at 
best be enabling theories of the implementation of registration, 
not theories of registration itself. 

In terms of content, in other words, one enduring theme or 
effect of the present story of registration is to push towards dis- 
connection: to highlight the importance of separation, of the 
non-effective, of what is at one level of remove. 1 have high- 
lighted the argument for separation in part because of the times: 
this particular text, at this moment in history, is being written 
against the background of a causal, physical, reductionist in- 
tellectual environment. Ironically, however—and this irony is 
important to see— a? £be meta-level I am pushing in exactly the 
opposite direction. At the meta-level, that is, with respect to the 
nature of theories themselves, my emphasis is almost exactiy the 
reverse: towards a much more connected view than usual of how 
theory and subject matter relate. 

My seeming to push in opposite directions— towards sepa- 
ration, in the subject matter; towards engagement, at the level of 
the theory—is not intended to drive the two apart. On the con- 
trary, itisintended to bring the whole intellectual situation back 
into balance. The irony is not mine, in other words; it exists 
in the predecessor situation. lr exists because of the following 
somewhat bizarre fact: the predecessor era's reductionist or nat- 
uralistic “theories” are imagined to be entirely disconnecied 
accounts of entirely connected phenomena. Logical axiomatiza- 
tions of physics are a perfect example. The semantic relation ty- 
ing the axioms themselves to the physical situations they are 
thought to describe—i.e., the relation between the (discon- 
nected) third and (connected) first reaams—is exactiy not the 
kind of relation that physics is thought to account for. As much 
was admitted in chapter 5. 
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The picture being painted here, in contrast, is much more in- 
tegrated. Registration is taken to involve complex patterns of 
partial connection and partial disconnection—not limit cases 
of cither. And what is true for registration in general is true for 
theoretical inguiry, which is after all a form of registration. If 
registration is participatory, so too must theory construction 
be. 

This makes all sorts of sense. It makes sense, for example, of 
the widely accepted but never very well explicated platitude that 
one must beatleast partially involved in a subject matter in order 
to understand it. It also gives reign to a pragmatic conception of 
the virtue or worth of a scientific theory, since, like all normative 
value, it will be discharged at least in part into the patterns of ac- 
tivity or way oflife to which it gives rise. But it also, somewhat 
more technically, gives credit to what in chapter 1 | suggested 
may be computer science's most important contribution to in- 
tellectual life: its development of a synthetic methodological 
stance towards registrational and intentional systems. As any 
practitioner would admit, it is not at all immaterial that we 
build, use, and maintain these systems. Nor was it fatuous to say 
that much of our current understanding of them resides partialiy 
in the bones of practitioners— the product of endless late-night 
debugging sessions, and decades of sheer practical experience. 
This is nothing else than the reguisite participatory surround 
that enables our registration of these systems to work—which 
explains why all standard theoretical intentional terms ((seman- 
tics, 'representation, reference,” “language,” etc.) inevitabiy 
take on novel meanings as this explosive practice develops. It also 
makes sense of the intuition, felt by many, that one of the best 
ways to understand systems that understand the world in radi- 
cally non-standard registers is to understand how they are 
buile— provided, at least, that the twist is added that an intellec- 
tual understanding of how to build something is no substitute 
for having actually participated in the construction process. 
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ALI these deliberations lead back to the most important overall 
guestion: how the account measures up to the mandate first for- 
mulated in chapter 2, of supplying irreductionist foundations 
— of being grounded, simpliciter, without being groundedin a, 
for any o. 

The most important fact has to do with the participatory na- 
ture of registration, theorizing, and indeed all other forms of ac- 
tivity. Registration, it has been claimed since the beginning, 
involves distance, disconnection, separation—and thus the in- 
troduction of a boundary between subject and object. Crucially, 
however, the separation is par#ial. For as has been clear since the 
beginning, but was especially highlighted in chapter 9, although 
the f0cws of registration crosses a (created) gap, it is surrounded 
by a web of connection. And since connection is unregistered 
and unregisterable, the boundary of an object, and the bound- 
ary of a subject, is itself only partial. When the subject is gath- 
ered together as a unity and registered as a subject (whether in a 
form ofalterity, or in self-conception), boundaries are invariably 
imposed— though throughout they remain lower-case, non- 
formal boundaries: feisty boundaries, eruptive boundaries, 
boundaries that are challenged and negotiated and forever re- 
drawn. In virtue of its connection, however, the subject itself 
shades inexorabiy into unregistered contact with what is 270474 
it, with what it is 72ade of; with the overwhelming particularity 
of its ineffable local surround. 

To &e, therefore— to be a subject, an object, to be anything 
or any way at all —is a little bit like being a drop of ink on a blot- 
ter. Even if there is a center, a core—a resolute and defensible 
facticity about there befngan ink blot, here and now—it never- 
theless always turns out, on sufficientiy close inspection, that the 
boundaries of the ink drop are not black and white (discrete, for- 
mal). Instead, the ink spreads out, gradually and ineluctabiy, 
into the surrounding paper, until it so thoroughly fades into or 
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fuses with the fibers that for all intents and purposes there is no 
longer any distinction to be drawn. So £00 of existence. Bound- 
aries are only features of registration, and registration reguires 
separation. İn our local connectedness, au fond, we are insep- 
arable from the world — rather in the way that a Gaussian distri- 
bution is inseparable from the whole line, or an ink blot is 
inseparable from the paper. 

Except in one way the analogy is radically misleading. In the 
case of Gaussians and ink blots there is a dimension to the 
spreading out. The way in which we are continuous with the 
world, the way in which we arise up out of and subside back into 
and are never wholly separate from it, is much more funda- 
mental. In chapter 6 | said that intentionality's directedness 
outstripped physical pointing— that whereas it was (at least ar- 
guabiy) difhcult to point outside your light cone, intentionality 
was capable of “pointing” discontinuously across time, space, 
and even possibility. But even intentionality's directedness is 
limited; there is no way, even semantically, to point “out of the 
world.” In a way, it was this impossibility that defeated the at- 
tempt to achieve a view from nowhere— there being no axis 
along which “nowhere” is far away. By the same token, there is 
no axis, no registerable dimension, along which the distinction 
between us as bounded registered individuals, and our non- 
individuated participation in the world, is gradual (except per- 
haps the unregisterable dimension of registerable-or-not). 

In a way the point is obvious. Even adherents of an irrecon- 
cilable distinction between noumenal and phenomenal worlds 
would admit that subjects, in virtue of existing, are noumenal, 
too, or at least have a noumenal “aspect.” The most serious 
problem with this most elite of metaphysical distinctions is that 
it, too, is taken to be formal: absolute, inviolable—whereas in 
fact, oratleast so it is being claimed here, nothing is that totally 
divided, nothing is that formal, and so we are not so totaliy di- 
vided from its (our) noumenal essence. In a way the theoretical 
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admission made above, about locatedness and the grounds for 
connection and disconnection, points towards the same con- 
clusion. 

Someone might think that this inextricability of existence is 
impossible to understand— impossible to imagine, impossible 
to describe, impossible even &y its own admission. But that worry 
is transitory; it only seems to be a problem from an intermedi- 
ate, and ultimately untenable, phase. For it would be impossible 
only iflogical and metaphysical distinctions were formal — only 
if existence were sundered from the world. According to the 
present account, however, being shades continuously into ex- 
actly the sort of ineffable contact that grounds reference, mean- 
ing, practice, being. This, in turn, is why the Concreteness 
Criterion— the mandate to eschew all advance registratton—is, 
if not wholly possible, not wholliy crazy, either. 

Forget transcendental deduction, in other words. Let go of 
the pretense, once and for all, that we can hang a metaphysical 
story from a rope that somehow reaches up into a magical ab- 
stract heaven —an image that is disturbingiy like, and about as 
plausible as, that enduring image of a fantastical sky-hook. For- 
get it if for no other reason than to satisfy the mandate of natu- 
ralism. For naturalism, after ali, at least in the form in which | 
embraced it, was amandate to avoid the metaphysically spooky. 
And surely nothing is as spooky as the unfortunately familiar 
idea that properties, numbers, types, sets, propositions, vari- 
ables, and the like somehow rain down on us from a God-given 
heaven, a heaven beyond the reach of any empirical science.!3 

The picture painted here, in contrast, is grounded from the 
opposite direction. Very simply, it is rooted in the One world. 
Moreover this way of starting has since the beginning had very 
pragmatic conseguences. Since our registrational practices de- 
rive from, and are never fully separated from, our unregistered 


In chapter 3 İ pretended that my construal of naturalism was weak; but 
for the second time | lied. Naturalism had better be strong enough to rout 
this most entrenched of all dualisms. 
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connected participatton— our encounter of and our being in 
the world— the way is paved for something I will (only some- 
what ironicaliy) call ;xx22nen? induction: a continuous process 
bywhich we can partially let go of prior registrations and pick up 
new ones, without disappearing or collapsing in the process. 
This is why there is any substance at all to the suggestion made 
in $1 of this chapter, that we do fteld-theoretic physics one bet- 
ter, andlet go of individuals at the property level as well. Only 
because we are not wholly registrational —and not wholly indi- 
viduated from everything there is—is there any chance of our 
surviving that injunction, and thereby triangulating on what 
registration is. 


Pluralism 
That, in turns, brings us full circle, to the relation between the 
limits of effability and the overarching desideratum of doing jus- 
tice to pluralism. As stated, it is an essential part of the picture 
that registration in general, and conceptual registration more 
specificaliy, is itselfan only partially extruded activity —still in- 
extricabiy tied, though in an ultimately ineffable way, to a prior 
form of grounding in the world. By the same token, subjects, 
too, are only partially extruded from the world. The putty at- 
taching us to the One world is never stretched so far as to break. 
Moreover, this boundary between our registration of the 
world and our unregistered participation is not only gradual, or 
indefinite, or playful; it is also crucial to our ability to register. 
Our registrational practices are continuous with, and au fond 
are grounded in, our pre-registered embodicd existence. Except 
that it isa conceit to call that existence oxr existence, for at that 
level we are not even distinct or separated from the world as a 
whole. 7/55 is immanence with a vengeance. lt is not just that no 
one ever cut the umbilical cord. Every breath we breathe, every 
word we speak, every step we take, is fashioned from, but not en- 
tirely broken away from, everything there is. 
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Naturally, this places limits on effability — though it also 
means that those limits are not nearly as serious as one might 
suppose. İt is not so easy to say exactly what the limits come 
to, not only because they, too, have no exact boundaries, but be- 
cause the picture affects the notion of what it is to say some- 
thingg—i.e., affects to the very core a successor notion of 
“effabilicy.” Te is difficuk, if not impossible, for example, to re- 
tain any very precise notion of explicit content. In its place, gen- 
uine communication can be seen to involve a more radical form 
of cohabitation than is reguired on traditional models, which in 
turn, inakindof second pass, reinfuses the notion of “effability” 
with a richness that it lacks on those same traditional models — 
incduding the respectful ability to grant that friend in the caf€ 
their untranslatable exguisite articulation. The very notion of 
“what it is to say something” changes—in a way that, among 
other things, is necessary in order to explain how the phrase 'un- 
registered flux can coherentiy be uttered. Of course the words 
'unregistered flux can be uttered; of course the underlying un- 
registered flux can be referred to— everyone knows that, even 
those who claim it cannot be. If it did not have accessible content, 
people would have no intuition suggesting that it cannot be 
said. No, the content is not the problem; it has been known for 
a very long time what it is to see through a glass, darkly, and to 
understand, in our bones, that it is a glass, and dark. What 
evades understanding is not the saying itself, butan understand- 
ing of how we can say things like this; what keeps us from col- 
lapsing in paradox; why we smile. 

But these are all deliberations for another time. For the mo- 
ment, the crucial point is only that every real thing— registrar 
and registered, indissoluble—is constituted of the one, same, 
infinite, underlying, ineffable deictic flux, a flux we can know- 
ingiy refer to, even as we truly say that there is no adeguate way 
to describeit. 

Registration is inexorabiy plural, in other words, though not 


Conclusion 


discrete; the flux from which it arises is inexorabiy singular. This 
playfuliy gradualist dialectic is key to the entire story. It is those 
two facts, in conjunction with the recognition that our way of 
inhabiting the world is inherently participatory, that answer 
the condition set in chapter 
3: of makingroom for what 
is deep and right about 
commitments to plural- 
ism, theories of social con- 
structon, and the like, 
while at the same time re- 
taining what is right, and 
indeed moral, about the 
foundations of realism. For 
PİGURE 12-1 PLURALISI the account has supplied 
what would otherwise have been impossible: ontological plural- 
ism sustained by metaphysical monism. 

There is only one world— that is what was important about 
realism. But its unity transcends all ability to speak. 


375 


Sections 


Preface vil 
introductlon 3 
ı Thefoundations of computation 4 
2 Theontological wall 4 
3 Aconvergence of fields 17 


Parti. Analysis 


1 Computatlon 27 
Iı Theontologyofcomputation 27 

2 Theuseofmetaphorical terms 32 

3 Computational ontology 42 

4 İnscription errors 49 

5 Theorists vs. subjects perspective 62 

6 Participation 69 

2 irreductlon 77 
1 Commercial metaphor 78 

2 Ideologyandreduction 79 

3 Realism 85 
I Successor metaphysics 87 

2 Realism 94 

3 Application to subjects and objects 104 

3a o Symmetric Realism 104 

3b Asinglecup 106 

3c Objectvity 106 

3d objectivity 107 

3e Pluralism 108 

3f Directedness 110 

3g Objects 14 

4 Particularity 117 
ı Particularityand individuality 117 


379 


380 On the Origin of Objects 


ıa Particularity 117 

ıb Individuality 119 

Ic Samenessand difference 121 

2 Bareparticulars 123 
2za  Particularity without individuality 124 
2b  Individuality without particularity 128 

2c Higherorderindividuation 128 

:3 İndividualityand identity 129 
4 Terminology 133 
5 physics 137 
ı Livinginthe material world 138 
ıa Naturalism 138 

ıb Ontological hygiene 144 

Ic İmplementation 145 

ıd Practice 149 

Ie Strategy Isı 

2 Particularity i 155 
2a Threerealms 155 

zb Particular and universal interpretations 162 

2c Deixis 167 

2d Thestructure of theories 172 

3 İndividuality 175 
3a oEpistemicindividuals 178 

3b Discretefeature-placing 180 

4 Conclusion 182 


Part ll - Construction 


6 Flex s Slop 191 
ı Registration 19ı 
2 Flexandslop 198 
3 Disconnection 208 
7 Registratlion -| 213 
Iı Tracking 215 
2 Separation 219 


3 Stabilization 224 


Sections 


4 İntentional acrobatics 234 
5 Summary 241 
8 Registratlon - il 243 
I Strategies of reference preservation 246 
ıa Adjusting deictic registrations 246 
ıb Converting between allocentric and egocentric 
registratilons 247 
ıc Crossing the explicit/implicit boundary 249 
ıd Changinginterestor belief 251 
ıe Changingregister 252 
2 Coordination conditions 256 
za Generalizedinference 256 
z2b o Coordinated temporal realms 258 
2c İntentional dynamics 262 
3 Stabilization revisited 263 
4 Theachievementofthe object 267 
ş Theregistration of particularity 270 
9 Middle Distance 277 
Iı Conceptual registration 278 
ıa Character, coverage, and closure 280 
Ib Representation and ontology 283 
ıc Partial separation 286 
2 Participation 287 
3 Connection and disconnection 290 
4 Separationand engagement 294 
ş Lifeinthemiddlelane 299 
şa Construction 299 
sb o Participatory surround 303 
5c Normative virtue 303 
sd Reconciliation 307 
6 Conclusion 312 
10 Transitlon 315 
11 Metaphysics (| 317 
ı Higher-orderregistration 317 
2 İndefiniteness 323 


381 


On the Origin of Objects 


Zest and spunk 

Criticality 

Politics 

şa Digitality as achievement 

sb Idealization vs. ideology 

şc Politicsas dynamic negotiation 
Paying the price 

6a A political example 


12 Conclusion 


I 
2 


3 


Ja AMP 


Project 

A philosophy of presence 
Conseguences 

3a Representationandontology 
3b o Constructivism 

3c Mathematics 

3d o Computation 

The middle ground 
Theory 

Grounding 

Pluralism 


325 
331 
334 
334 
335 
336 
338 
340 
345 
345 
347 
348 
348 
352 
354 
359 
362 
366 
370 
373 


Page numbers to the right indicate where each figure appcars; those 
in brackets following the title indicate references to the figure in the 
text (59 s refers to the sidebar on page 59). 


Front cover 


Adam Lowe: cr 2 (Grey), 1993 


Preface 
Introduction 


O-1 


First cut: (13, 14 n. 14, 74) 
Unlabeled (in footnote 14) 


Parti. Analysis 
1 Computatlon 


11 
12 
3 
L4 
1-5 
1.6 


17 
18 
1-9 
1:10 
111 


Process vs. program semantics - (33, 39 sİ 
Implementation boundaries - (42) 
Computer-drawn figure - (471 

Coke-can collecting robot - (50) 

“Me”: time-spanning reference (57, 59 sl 
The logic of 'me - (57) 

Unlabeled (in sidebar on cross-cutting fan-out) 
“Now: space-spanning reference - (57, 59 sl 
The logic of 'now - (57, 59sl 
Deterministic parsing - (61) 

Second cut: (69, 741 

Third cut: (751 


2 irreduction 
3 Realism 


31 
3:2 


Modern metaphysics : (90, 298) 
Post-modern metaphysics : (91) 


2 
4 


384 


4 


On the Origin of Objects 


3:3 o Successor metaphysics- (941 

3:4 o Üntenable readings of 'realism - (102) 
Particularity 

41  İndividualityand particularity (123, 124) 
Physics 

51 Speciesofnaturalism. (142) 

Unlabeled (in sidebar on physical ontology) 

52 Rhetorical strategy:|152) 

5-3 Physics threerealms. (156) 

54 Asimplemechanics problem. (162, 173) 


Part ii » Constructlon 


Flex a Slop 

61 Thegearworld.(199| 

6-2 Simpleerrorcorrection - (204) 
Registratlon - | 

71 Rhetorical strategy:/213, 214, 319) 

7:2 Point-to-pointcorrelation: (228, 272) 

73 Cross-cuttingextension- (229, 2305) 

7:4 Subregion to region cross-cutting : (2305) 
7:5 İntentional acrobat 
Registratlon - Il 

8.1 Independent temporalities. (259) 

8-2 (Partially) synchronized temporalities . (260, 356 n| 
The Middle Distance 

9-ı o Conceptual registration: (279) 
Transitlon 
Adam Lowe: cr 29 (Studio with phone), 1993 
Metaphysics 
nı Rhetorical strategy- (3191 
Concluslon 
Unlabeled (in sidebar on syntax) 

121 Pluralism 


93 
102 


123 


142 
146 
153 
156 
162 


200 
204 
214 
229 
232 
233 
238 


259 
260 


278 


315 


319 


364 
375 


Page numbers at the right indicate where each sidebar appears; 
those in brackets following the title, references to the sidebar in the 


main text. 


Preface 

introduction 

Original vs. derivative semantics - (9) 
Independent of semantics - (9 n, 13) 


Parti Analysis 


1 


Computatlion 

The seriousness of programs 

2-Lisp- (371 

Crossing the implicit—explicit boundary - |4r| 
Objects in knowledge representation - (471 
Cross-cutting fan-out - (571 

Cross-cutting boundaries - (73, 356 n| 


irreductlon 

A priori and a posteriori reduction : |80| 
Realism 

Politics of pluralism-in-the-large : (109| 
Particularity 


Identity, identity & individuality in eguations - (1331 


physics 

On physics vs. Physics : (138) 

Classical vs. guantum ontology - (20 n. 19, 144) 
The limits of material implementation - (147) 
Popper's three worlds 

İnter-realm relations - (161| 


10 
15 


386 On the Origin of Objects 


On the mathematization of position : (166 n. 19) 164—-65 
Reidentifiability and discrete feature-placing - (181) 182 


Part ll » Construction 
6 Flex a Slop 


Causation and effectiveness - (209) 210 
7 Registratlon -| 
- Memory and prediction 221 
Abstraction and error 227 
Objects are not points: (229) 230—31 
The inverse self (239) 240 
8 Registration -Il 
Context-dependent term translation : (246) 244—45 
Degrees of particularity - (276) 274—75 


9 Middle Distance 
10 Transitlon 
11 Metaphysics 
Physical registration - (318) 320—21 
12 Concluslon 
Impossible demands on Syntax : (3631 364—65 


Topics 


References have the following form: 197 indicates a page on which 
a technical term is introduced or defined; 238 (fig. 7-5), figure 7-5 on 
page 238; 2405, the sidebar on page 240; and 265n, the footnote on 
page 265, with footnote numbers explicitly indicated (e.g., 336 n. 


10) only if necessary for disambiguation. 


12 (metaphor) - 200 

10” seconds (metaphor) « 114 

2-Lisp 37-41 (395), 715,77 

2001: A Space Odyssey (metaphor) - 322 

z1st-century dates (example) - 250 

3-Lisp (see abo Reflection) : 37n.16, 73n. 
47 


Abraham Lincoln (example) - 328 

Absence : 232—34, 269 

Abstraction (see 250 Implementation; 
Realms: third): levels » 11, 27, 45, 47» 
227 s; in objects « 184, 207, 212, 226— 
27, 2275, 233, 294, 303, 307—12, 3205, 
339 

Abstractness (see 4/0 McMatlı; Platon- 
ism) : 103, 348; of programs - 28-31 

Acrobat (metaphor) - 23739, 238 (fig. 7-5), 
242, 247, 263, 267 

Actants : 288 

Action * 73, 248, 257, 282, 309; formal 
(Action) - 309 

Aesthetics (see ao Art) - 325, 366 

Airport flight controllers (example) * 335 

Algorithm - I4n. 15, 27, 28 

Allocentric registration - see Registration: 
allocentric 

Aloneness : 226 

Ambiguity - 280 


Amm (example) « 47 

Analytic tradition (see also Formal: tradi- 
tlon) - vili, 16, 138, 281, 307 

Anthropology » 18, 360 

Antifoundationalism, antimetaphysi- 
calism - 88, 90—92, 137 

Antirealism (see 2/0 Constructivism) « 185, 
186, 354 

Apeiron : 323 

Apple (falling, example) : 230-315 

Architecture (of buildings) « 254, 281 

Arctic (example) - vili—ix 

Art (see also Aesthetics) - 3,20, 91, 94, 360 

Articulation - 265—70 

Artifacıs (see also Computation; Construc- 
tion; Worlds1, 2, & 3) : 100—101 

Artificial intelligence (a1) : 5, 7, 9, 1J4n. 15, 
21,37, 485, 80, 147, 351; strong & weak 
AI:'7n 

Artificial life - 19, 268, 331, 368 

Aspectual shape - 43, 196 

Asymmetrical-dependence (semantics) - 
Bn.13 

Athena (metaphor) - 152 

Atoms : 119, 142—43, 230, 280, 329 

Attractors (dynamical) - 268 

Attributed semantics - 10 

Austinian felicity conditions - 252 

Authentic semantics : 10s 


387 


Autism » 295 

Automata - 8,13 

Autonomy (see abo Individuality) - 63, 133, 
226, 2405, 285, 295—96, 348 

Ayn Sof - 103 


Babel, tower of - 326 

Balance : 294, 310, 366, 368—69 

Bare particulars (see abo Particulars) - 119, 
123—24 

Beauty : 106, 139, 304, 363 

Behaviorism : 68 

Belief 252 

Belt (example) : 266 

Berlin Wall (72e74pb0r) - 92 

Bias (see also Irreduction; formal sxbeniries 
under specific categories—e.g., Proper- 
ties: formal) - 16, 77—83, 89, 106, 289 

Binarisms see Dualisms 

Biology : 19, 331 

Biosemantics : 13n.13; 

Bit rot (example)  203n 

Bleen (example) -31n. 6 

Blotter (example) - 370—71 

Blueprints (see abo Architecture) : 35n.12, 
46, 147, 254 

Body - 81, 151, 184, 187, 234, 304 

Book knowledge (limits of) - 282, 342—43, 
369 i 

Borders : see Boundaries 

Boundaries (see abo Discreteness) : 323-31, 
370, 373—75; abstraction - see Bound- 
aries: implementation; Boundary con- 
ditions (in physics) - 320—21 5; critical 
*331—33, 332 (fig. 11-2), 358; disciplin- 
ary *3, 94, 253, 360—61; feature : 129; 
formal (Boundaries) : 146 5, 281, 336; 
in formal symbol manipulation - 
705—71 5, 73; gradual - see Indefinite- 
ness; implementation (see alo Absırac- 
tion: levels) - 41—42, 47 (fig. 1-2), 47; 


On the Origin of Objects 


implicit/explicit - 41, 43 5, 249—51; log- 
ical . 360; mathematical - 359, 360; 
object : 127, 176, 203n, 216—19; partic- 
ipatory : 705-715; physical - 705—715; 
political » 336—43; representation/ 
ontology » 21112; subject/object » see 
Subject/object divide 

Boundary objects - 305 

Brain : 81, 148 5, 287, 346 

Breaks (in effective coupling) - see Discon- 
nection 

Bridge laws - 141, 147 

Broad (content, perception, registration, 
etc.) * 192,275S 


© (coordination conditions on content 
and causal connection) : 262n 

Cam systems (example) - 46 

Cafe (example) - 328—29, 374 

Calculus (differential) - 168, 174—75 

Car bomb (example) - 100 

Cars (cf computers) : 74 

“Carving the world” (see abo Registration) 
-191 

Cat (example) - 54, 228—29 

Cauchy seguences - 354 

Causality (see ao Effectiveness; Physical- 
ity) * 72, 2105, 209-11, 262n 

Center for the Study of Language and Infor- 
mation (CSLı) :21ın 

Chaos : 19n.18,42,11on, 156, 184, 208, 
214, 290,319, 323, 330—33 

Character (of conceptual registration) - 
280—81 

Chateau d'1f (example) : 196 

Cheyenne Mountain (example) « 211 

Children : 80, 147, 300n, 360 

Civilization : 224 

Clay: (metaphor) - 119,137, 222,270, 3735 
(example) -120n 

Clocks (see also Time) : 74n, 2957-62, 264, 
354, 3655 


Closed systems : 3205 
Closure (of conceptual registration) - 282— 
83 
Clorh (metaphor) » 309—10, 326—29 
Cognitive science - see Cognitivism 
Cognitivism  5—8, 9-11, 13, 21, 28, 34-35, 
69n. 44, 281, 350, 361 
Coke can (example) » 51-53, s1 (fig. 1-4) 
Commitment (ontological) - 224, 338, 349— 
so 
Commonsense: naturalism - 140ff; 
ontology - 146s 
Communities of practice « 195, 289 
Compensation (for separation of o-region 
from s-region) : 204n. 15, 220—24, 
234—43, 247, 263, 267—68, 288, 362 
Compilers - 27, 28, 73n. 47 
Completeness : 256n.11 
Comyplexity: Kolmogorov - 31; systems - 19; 
theory :8,14,31,137, 2105 
Compositionality - 279 n. 2, 279—80, 283— 
84; as achievement » 302 
Computability (see ao Computation: the- 
ory of: Turing-theoretic) : 6,8, 2105 
Computation, computing, computa- 
tional - vili, introduction (4-23), ch. 1 
(27-76), 1485, 258 n. 13, 269, 2745, 
337,348, 350n, 356n, 358—62, 367, 369 
of inverse (of the s-region) « 239—40, 
2405 i 
literacy : 360 
materiality of (see abo McPhysics) : sn. 
3, 28—31,72 
ontology in - 42—49 
ontology of . 27—28, 31—42, 51—62, 70 s— 
715, 72-73 
participatory nature - 73, 256—57, 296 
physicality of » see Computation: mate- 
riality of 
practice (see abo Empirical: criterion) - 
5—9, 11, 13, ch. 1 (27—76), 243, 260, 
300, 359—60, 369 


Topics 


project - 8-13, 69, 75; first cut » 72 (fig. 
Oo-1), 13, 69; second cut » 68 (fig. 1-10), 
69; third cut : 75, 75 (fig. 1-11) 
semantics * 8,9, 31, 33—36 
status as a subject matter » 73—76 
theory of - 5-17, 73-75, 77 79, 184, 292; 
conceptual criterion - $, 6—9, 12-13; 
empirical criterion » $—9, 11, 13; 
Turing-theoretic - 6, 8, 13—14, 30, 42, 
72, 2105 
theory of mind . see Cognitivism 
in the wild : 6—9, 20, 325, 74-75, 287, 
348—49, 359 
Concepts, conceptual (see ao Content: 
conceptual; Registration: conceptu- 
al) .87n.2,110,121,177, 324, 331—33; 
change in (see abo Zest & spunk) : 254, 
308-10, 336; clash - 18, 126, 277; crite- 
rion - 5, 6—9, 12—13; ontology « 282; 
reclamation : 115, 280, 346, 349; 
- scheme (see also Registration: register 
In.) : 18n, 46, 48, 63—66, 100, 1o9n, 
110, 112 5—I3 5, 197 
Concreteness (see ao McPhysics; Particu- 
larity) : 20, 35, 103, 118, 141, 158 5-595, 
188, 273, 325, 348, 3645; criterion of - 
see Criterion of Ultimate Concrete- 
ness 
Connection (see abo Disconnection) : 3, 
199—208, 216—19, 241—42, 261, ch. 9 
(277-313), 339, 347 n, 365, 367, 3705 
complete (& ineffable) - 3, 216, 270, 
292—93, 305—7, 312—13, 320, 367, 3705 
gaps in - see Disconnection; par- 
tial - 3—4, 220, 293—94, ch. 9 (277— 
313), 347, 359, 368-69 
Connectonism : 7, 11, 20,35, 46, 60, 64, 
65, 145, 281, 368 
Consciousness (example) - 231s 
Construction (see abo Implementation) - 5, 
64-66, 750, 147, 299, 308, 312, 359, 
369; social » see Constructivism 


390 


Constructivism : 3, $86—94, 100, 105,131, 
135, 148—49, 188, 299, 345—47, 35254, 
356, 375; in mathematics » 30, 36, 355— 
57 

Content (see also Registration) - 12-13, 194, 
197, 254,262n,271n,2745—755, 364— 
65, 374; broad : 192, 2755; of clocks - 
264; computational - 46, 49—68; con- 
ceptual (see abo Registration: concep- 
tual) - 46, 65; determinacy of . 62, 
326—29; of feature-placing - 124; for- 
mal (Content) - 282; of identity - 130, 
134 5; of memory - 2215; narrow - 193, 
267, 275 s; non-conceptual - 46, 65, 
239 n. 14, 281, 283, 365 ; particular 
vs. generic » 51-53, 271—76; proposi- 
tional : 20,33n.10, 279, 281, 372; 
sub-symbolic - see Content: non- 
conceptual; of thought - 194; vague - 
see Vagueness 

Contention - see Struggle 

Context : 16, 42, 485, 56—57, 78, 252, 345; 
dependence (see ao Deixis) - 46, 47, 
56n,167,169n.22& 23, 168—75, 2215, 
243—67 (244 5—a5 5); independence - 
167, 175 

Continuity - 155, 176, 180, 183, 213, 214, 319, 
32201, 354—55 

Coordination : 203-8, ch. 7 (213-242), 255— 
63, 293, 296, 306, 313, 317, 347, 36555 
conditions on content and causal con- 
nection (C5) - 262n 

Correspondence - 38, 40, 77, 205, 284 

Count of Monte Cristo (example) - 196 

Counter (example) « 71s 

Coupling - see Connection 

Coverage (of conceptual registration) - 
281—82 

Coyote (example) : 202, 220, 222—23; of ori- 
gin myths - 208, 330, 361—62 

Criterion: conceptual - $, 6-9, 12—13; 
empirical - $—9, 11, 13; integrity - 186, 


On the Origin of Objects 


187n,290n. 10; of Ultimate Concrete- 
ness * 159 5s, 184—88, 191, 366, 372 

Critical theory : 14, 18, 188, 357 

Criticality (in dynamics) » 331—33, 332 (fig. 
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Goodness : 304, 363 

Gradualism (see abo Zest & spunk) - 1655, 
201, 220, 269—70, 275, 308, 323—31, 
349, 370—75 

Grand Central Station (example) : 95 

Gravity (of region, example) - 178—79 

Grounding : 4, 83, 91, 138—44, 255, 289, 
306, 3215, 346, 347 n, 370—735 
grounded, but not grounded in o, 
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foranya : 83,88, 92, Io4n, Işın, 346, 


370 
Grue (example) -3ın. 6 


Hardware : 27ff 

Headache (example) : vii, 325, 336n 

“Here (example) « 265, 305 

Hermaphrodite - 79 

Hierarchy of nature » 143, 145, 297, 346 

Higher-order - see subeniries under specific 
categories (e.g., Discreteness: higher- 
order; Individuals: higher-order; Reg- 
istration: higher-order; etc.) 

History : 1125, 1ş5on, 288, 289, 303, 345, 363 

Holding (an object) « 225, 239, 264, 293— 
94, 300, 302n, 366 

House next door (example) : 235—37 

“How can | miss you, if you won't go 
away?” - 175,224 

Human (see abo “Unbundling”): category 
* 149, 297, 346, 347 n; condition : 81, 
90, 256; involvement (in the world) - 
see Constructivism; labor : 101; rela- 
tionships » 294—98, 307, 310; spirit - 
81, 90—91, 94, 326 

Humanities * 3, 94 

Humility » 107, 338; of constructivism, real- 
ism - 3, 88, 345 


'V (example) - 56n, 17on. 25, 169—74, 265, 
305 

Idealism : 38, 9s n, 264, 268, 355; formal 
(Idealism) : 96 

İdealization : ix, 3, 79, 179, 223, 295, 306—7, 
311,320, 329, 336 

Identicality » 131—33, 1345, 163, 255, 266, 
3215 

Identification, reidentification : 19 n. 18, 
52—56, 94, 121n, 131, 181, 1825, 195, 
229, 2315, 275 

Identity (see abo Identicality; Identifica- 
tion) vii, 27, 40, 45, 47, 54-56, I3ın, 
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129—33, 1345, 1465,203n, 265—66, 334, 
360; assumptions about (see abo Piggy- 
back error) : 184; formal (Identity) - 
129—33, 134 5; of mathematics - 358; 
personal - see Personal identity; self 
(identicality) » 134 5; of self (see abo 
Self) » 2405; of subjects » 185, 232 

Ideology - 4, 825, 80—83, 88 n, 106, 151, 297, 
330,335. 10, 336,339, 342, 346 

Immanence : 87,1o4n, 111, 305, 373—75$5 
immanent induction : 83n, Işın, 
32155373 

“İmmediate' ((-m& —dö—ât') : 36on 

Immutable mobiles » 335 

Implementation (see abo Abstraction; Con- 
struction) - 11, 27, 42, 45, 47, 63—67, 
138,147n.9, 1485, 145—52, 292, 360, 
368; boundaries - see Boundaries: 
implementation 

Implicit: registration » 249-51; boundaries 
» see Boundaries: implicit 

İmpressions » 37—41, 45, 192, 2215, 254 

İmprovisation : 208 

Incommensurability (of register) » see Reg- 
istration: register (n.): incommensura- 
bility of 

İndefiniteness (see abo Zest & spunk) - 322— 
31, 336, 349, 354—55, 373 

Independence (see also Autonomy): of con- 
text » 167, 175; of representation & 
ontology : 42 n; of subject & object 
(parrial) - 285, 294—98; of subject's and 
objects temporalities : 229, 258-59, 
259 (fig. 8-1); of syntax from seman- 
tics :9n,13,15S,71S,72n;ofword& 
world - 284; of world from subject - 
97-104, 105,234 

İndexicaliry (see ao Deixis) » 14, 55 (fig. 1-5, 
fig. 1-6), 56—57, 59 s, 60 (fig. 1-7, fig. 
1-8), 94, 168—75, 240, 24352, 2745, 
280, 305 

İndicator semantics : 13 n. 13 
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Indirect classification - 67n. 41 

Indispensability arguments : 180'n 

Individuals, individuality, individuation 
(see also Object; Registration) - vii, 
45—47, 51-57, 715, 85, 100—103, 117—3$ 
(esp. 119), 123 (fig. 4-1), 198, 334; con- 
ceptual - see Registration: conceptual; 
formal (Individuals) : 127, 364 s—65 s; 
higher-order - 128-29, 17677, 196n. 
6, 198, 317—322; vs. identity - 129—33, 
1345; in logical formalisms » 172; mate- 
rial - see Material: objects; method- 
ological banishment of (see ahso Cri- 
terion of Ultimate Concreteness) - 
184—88; perspectivity of - 135, 276; in 
physics » 139 5, 175—183, 182 s; as regis- 
tration (see also Stabilization) - 195— 
96, 226—32, 241—42, 265—70 

Ineffabiliry (see ao Connection: com- 
plete) -3,104n,1125,179, 292—93, 
298, 347, 362, 367, 370-755 of partici- 
patory surround - 354; of reconcilia- 
tlon : 308—12,342—43 

Inference » 73, 220, 224, 251—52, 282, 288, 
327 n; formal (Inference) » 282; gener- 
alized : 256—63 

Information : 31, 320 5; processing - 8, 9 

Ink (example) - 370—71 

İnscription error (see also Registration: pre- 
emptive) * 49-62 (50),80,81n, 144, 
185—87, 217, 220, 228, 2305, 263, 271, 
283—84, 325, 335, 342 

İnstances, instantiatlon - 44, 56—57, 58 n. 
30, 122, 156, 1605, 275, 3215, 324, 333, 
335n.10, 347 n; formal (Instances) - 
123, 333 

İnstitutions * 148, 195, 2405, 287, 289, 319 

İnstruments » 139 s, 183, 195, 197, 224, 2405, 
258—59, 262, 264, 268, 287—88, 303, 
319, 360 

Integers (see ao Numbers) - 355 

İntegrity criterion - 186, 187n, 29on. 10 


Intel (example) : 47 

İntension (see ako Fregean sense) - 33n.10, 
130, 133, 1345, 154, 196, 245, 251, 258, 
261, 263, 264, 277 

İntention, intentional, intentionality : 13, 
16, 75, 109—IL, 175, 349—50, 366; as 
achievement 192, 194—96, 243; acro- 
batics - see Acrobat; artifacts - 75; char- 
acterization * 208; of computation - 
9-14, 105, 45, 69, 705, 256; direct- 
edness - see Directedness; dynam- 
ics - 256—262; engagement - see 
Engagement; focus - see Focus (inten- 
tional); of identity » 133, 134; myster- 
ies : 13,17, 75; as non-eflective » 208— 
12; in physics - 180; science - 12; sepa- 
ration - see Separation; success (worth, 
etc.) « see İntentionality: as achieve- 
ment; theory of . 14 n. 14, 138—55, 166, 
180, 184—86, 267, 364 —65S 

Interdependence : 285 

İnternal realism : 86, 112 5-13 s 

İnternet : 45, 118, 296 

İnterpretation - 155, 38, 53, $56n,71S,173n, 
264n, 2745; of eguations » 162—67; of 
physics - see Field-theoretic (interpre- 
tations of physics) 

İnterpreters : 27 

İntrinsic properties - 31n. 7,269, 363 

Introspection (see abo Reflection; 3-Lisp) - 
67, 705, 77,102 

İntuitlonism : 30, 36, 128 n, 355—57 

İnvariance » see Perception: invariants; Sta- 
bilization 

İnverse self . 239—40, 240 

İrrealism (see 250 Constructivism) : 20 

İrreduction : 77-83, 88, 92,93, 95n, 97, 99, 
105, 110n, 114, 144, 1595, 184, 201, 280, 
289, 33839, 342—47, 370 


Jack hammer (metaphor) « 225 
Jazz (metaphor) - 208 
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Joseph K (example) - 326 
Journalism - 360 
Justice, doing . şn. 3 


King's College, Cambridge » vili—ix 

Knowledge - 4n, 106-7, 147, 281—-82, 343, 
345: book (limits of) : 282, 342—43, 
369; representation » 9, IL, 45, 485, 77; 
self - see Self: knowledge 


Kolmogorov complexity - 31 


Laboratories : 77, 96n. 16, 1395, 158, 1605 

Landlord (example) « 251-52 

Language - 280 

Language of Ihought - 35 

Law(s): bridge : 141, 147; causal - 205; of 
excluded middle . 324; general - 106, 
139, 156, 158 s; physical - 93 n. 12, 154— 
57, 160 5—61S, 162—83, 219, 2215, 241, 
3215, 322 

Left, right (directions, example) - 51-53, 
236, 247—253, 265, 304 

“Letting go” (see ao Disconnection): of 
bias - 335n. 1o; oflettinggo : 311; of 
the o-region « 222, 225—26, 241, 307, 
310 

Light cone (example) : 36,371 

Lisp (see ahso 2-Lisp, 3-Lisp) * 35, 37 n. 16, 
48n 

Living; bya philosophy : 112 5-135, 242,311, 
3383 in truth - 108, 311, 343 

Located : 109, 117—118, 254, 306, 313, 350, 
372; computation - 72; responsibil- 
ity - 87—88, 306, 338—40, 348 

Logic - 395, 46, 139, 1605, 162,172, 175, 243, 
2580.13, 282, 307, 324, 333, 346, 359, 
368; formal (Logic) « 127, 282—83, 307, 
346; as foundation - 81, 90, 93; fuzzy - 
354; intuitlonistic » see İntuitionism; 
non-discreteness of « 127, 348, 361; of 
properties & relations » 278, 280; rela- 


tion to computatlon * 33, 721, 73, 795 
speed of - 211; syntax » 58 

Aöyoç - 284 

Looming (example) : 225n,352 

Loss (in registration) : 2275, 293, 309, 
3205—215,322, 339 


Mi cMath, McPhysics (example) - 28—31, 
72 

MacDraw (example) - 47, 48n 

Macintosh (example) - vii, 2445—45 5 

Magic - 361—-62 

Magnets (example)  170—72, 174—75, 273 

Maintenance: of ontology - see Ontology: 
maintenance; of reference » 243—67; of 
truth : 243, 256 

Management (example) - 29495, 310 

Mantra (situated) : 240 

Maps (example) « 60, 237, 249, 250—$1 

Marin headlands (example) : 201, 220 

Marionette : see Puppet show 

Master narrative - 88,152, 3205 

MasterCard (example) « 334-35 

Material, materiality (see 450 Implementa- 
tion; Realms: second) « 81, 138—55 (esp. 
141), 345, 363—66; of causartion : 2105; 
of computation - 72; objects (see ao 
Registration) : 183, 296, 363, 364 5—65s 

Materialism - 15 s, 9o, 95; eliminative - 11, 
143; material naturalism - see Natural- 
ism: material 

Mathematics, mathematical » 16, 33, 37—41, 
77:79, 80, 90, 93, 96, 106, 139, 159, 
1605, 161, 164—65, 183, 193 n, 276, 317, 
322, 333, 346, 349, 354—60; boundaries 
: 360; nature of computation » 28-31, 
72, 79; constructive » 30, 36, 355575 
empiricist - 356—57; formal (Mathe- 
matics) : 282; mathematization : 
164 5—65 5, 166 n. 19; successor * 354— 
59; units « see Ünits: in measurement 

Mattering - see Normativity: of ontology 
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Maturity (in human relations) - 285, 294— 
96 

“Me (example) - 5s (fig. 1-5, fig. 1-6), 56-57 

Meaning : 32-33, 56n, 65,109, 134, 169, 
251, 254, 264, 273, 2745—75 5,329, 363, 
366 

Measurement (see 2/50 Units) : 157, 163—66, 
168'n, 177, 258—64, 281, 3205 

Memory : 2215 

Messiness (see abo Zest & spunk) - viii, x, 
127, 335 

Meta-metaphysics - 20, 85, 96 

Metaphysics - 3—4, 69, 317—43; for the 21st 
century - 92; flux - see Flux (meta- 
physical); post-modern - see Post- 
modernism; predecessor (see also 
Modernism) : 88—92, go (fig. 3:1), 114, 
187, 211, 306, 325—26, 352, 360—63, 368; 
SUCCessOr * 92—94, 93 (fig. 3-3), 186—87, 
289,312, 325, 345 

Meteor (example) : 248 

Meters (as instruments) : 258, 261 

Method, methodology (see abo Criterion of 
Ultimate Concreteness; inscription 
error; irreduction; naturalism) . 16— 
17, 49—68, 75—76, 81n, 140, 209, 367— 
69; empirical : 107,112, 139 5, 300; syn- 
thetic - 369 

Microcode (example) « 47n 

Microsoft Word (example) : vii, $ 

Middle: distance : 3, 222, 293-313, 349, 
366; ground : 20, 208, 29598, 363, 
365 s; law of exclusion (see 240 Formal- 
ity) * 324; region - 255, 286, 302 

Mind/body problem (see ao Abstraction; 
Dualisms) : 187; for machines : 27 

Modal character (of physical law) » 154 

Mode of presentation (Fregean) - 43 

Model(s) - 11; computational - 9, 30; in 
physics » 164—65; theory 12n.12, 33— 
36, 46, 173, 257—62, 282, 312; VS. 
theory : 360 


Modernism . 16, 69 n. 44, 86, go (fig. 3-1), 
90—91I,92n.10, 96,139, 141, 223, 281, 
290n. 9, 328,337, 346, 349, 353, 366, 
368; non-modern : 87; post-modern - 
see Post-modernism 

Money (example) : 64, 149—50 

Monism (see also World as One) :18n, 89, 
106, 108, 14on. 3, 375 

Mulü-modal perception - 239 n. 13 

Multiple realizability « 31 

Music : 329'n 


'M (example) : 171—72 

Narrow (perception, registration, efe.) - 193, 
267, 2755 

National Security Agency (example) - 211 

Natural science - see Science 

Naturalism - 12, 138—44, 742 (fig. 5:1), 145, 
160 s—615, 175, 184, 372; common- 
sense - 140ff; material - 142fİ, 152, 
158—61; physical - 18 n, 142ff, 152, 158— 
61, 183, 3645, 368 

Negation : 44, 280 

Negortiation - 48 5, 276, 366 

Neuroscience - 145, 148 5, 149 n, 368 

Neutrino (example) : 352—54 

Nihilism : 90, 345, 347 

Non-conceptual « see subeniries under spe- 
cifie categorie—e.g., Content: non- 
conceptual; Registration: non- 
conceptual; etc. 

Non-effective tracking - see Tracking; non- 
effective 

Non-modernism : 87 

Normativity (see also Virtue) : 222, 234, 
238, 262, 298, 303—7, 311; of direct- 
edness (see also Deference) : 113—14, 
302; in logic - 243, 282—83; of ontol- 
ogy - 363; in programming « 32 s; (sub- 
scripted) variations - 366; in writing - 
21-23 

Not grounded in o - see Grounding; 
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grounded, but not grounded in o, for 
any 

Nothingness » 329—30 

Noumena : 371 

“Now (example) - 56-57, 60 (fig. 1-7, fig. 
1-8), 265, 305 

Nowhere: to hide : 338, 371; view from : 89, 
107) 305: 337) 371 

Numbers : vili, 30, 33, 37—41, 715, 119, 128, 
156, 158 5, 1605, 164, 183, 298, 354, 355, 
357n.7,372 

Numerals - 37—41, 715, 245, 334 


O -region (see abo Cross-cutting; extension; 
Registration; Retraction) - 219—42, 
251, 256, 263—70, 307, 362 

Object (see abo Individual; O-region; 
Ontology:; Subject/object divide) - 
passim, €5p. 3, 85, 86n.2, 114-15, 138, 
II, 19$, 199, 224, 26770, 277: 347» 
349, 362—66; active construction of 
288—89, 300; in conceptual registra- 
tion » 278—87; as extended - see Exten- 
sion; formal (Objeci) - 115, 127, 1395, 
1465, 187, 195n. 5,213, 270, 280, 282— 
83, 362; object-oriented (program- 
ming) * 44—46, 48 s; objectification - 
58, 184, 195, 213; in physics : 175—80, 
183—85, 317; in symmetrical realism - 
99—101, 104—06; as unity » 119—20, 122, 
212, 226, 2305—31S, 228—35, 241—42, 
262, 370—72 

Objectivity : 18n, 52, 85, 87, 94—95, 99, 
100, 106—8, 175, 182, 184, 194, 215, 270, 
305, 346, 349, 357; formal (Objectiv- 
ity) * 9I—92, 96, 106—7, 1135, 1395 

Observer (see abo Perspective: theoretic) - 
105, 41n, 50, $4, 167£İ, 182, 217, 242, 
270—71, 303; as participant » 166, 182 

O'clock properties : 261 

Occurrence (see abo Particularity) « 117 

Ohm law (example) : 300 
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One-ness » see World as One 

Ontology » vii—ix, 3—4, 14, 18, 14-21, ch.1 
(27—76), 42-49, 282—90, 293, 338, 
349-349, 362-367, 375; common- 
sense, formal (Commonsense) - 1465; 
of computation  vili, 27—28, 31—42, 
51—62, 70-715, 72-73; conceptual 
(see also Registration: conceptual) - 
282; formal (Ontology) : 46, 127, 254, 
280, 282—84, 312, 362, 372; mainte- 
nance of (see alo Coordination) « ix, 
5 202, 205; maintenance of (by inter- 
vention) * 264, 269—69, 299—300, 343, 
354, 359, 369; materialist - see Material- 
ity; of guantum mechanics : 19—20, 
96, 1465, 154, 329; theory of - 17, 75, 
366—69 

Ontological wall . 14—20 (17), 49—62, 77, 
263, 289 

Organization (see abo Self: organization) - 
ı9 

Organizations - see İnstitutions 

Orientation (see abo Directedness; Focus): 
of flashlight . see Acrobat; inten- 
tional - 13, 111, 194fİ, 197, 202, 209, 
223fİ, 226, 253; of reference frames - 
1645 

Origin: myths - see Coyote; of objects » pas- 
sim; of reference frame - 164-655, 
174, 177 

Original semantics : 10s 

Otherness « 87, 114, 209, 312, 351 


Parameterization - 44, 45 

Parsing - 48 n, 67 (fig. 1-9), 61—62; the 
world - see Registration 

Participation (see also Practice) : 36, 70, 
73,87, 98, 149—s1, 185, ch. 9 (277-313), 
338-39, 342, 35675; of computation 
- 73, 149, 256—57, 296; of intentional- 
ity : 209, 257—62, 267, 287-90, 297— 
99; of observers » 166, 182; participa- 
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tory surround : 290, 318, 354, 362, 
369; of people (in computation) : 66; 
of trackers, detectors, etc. : 218 

Particularity, particular(s) « 85, 109, 117—35 
(esp. 117—19), 123 (fig. 4-1), 13335, 137, 
151—52, 154—75, 183, chs. 6—7 (191—242), 
348, 366; in eguations » 162—67; flux - 
323,331, 347; as individuals : 123—24, 
133—35; level (cf objecı level) - 128, 
177, 187, 213, 215, 322; of physical fields 
(see also Fields) » 154—61, 214—42, 290, 
319—22, 331; realm » see Realms: first; 
registration of, as : 270—76 (274s— 
75 8); vs. universality - 51—53, 271—76 

Penicillin (example) 288, 352 

Perception - 19 n. 18, 73, 111, 192—94, 239, 

, 257, 262, 282,299, 302, 307—8; as 
achievement » 192; broad : 192; formal 
(Perception) - 193; invariants - 219, 
224ff; multi-modal : 239 n. 13; nar- 
row * 193; of temporality : 229 

Personal identity (see abo Autonomy; 
Self) - 248 

Perspective (see also Deixis) - 48, 89, 106, 
107, 109, 110, 276, 345; as detach- 
ment : 29496; on objects » 117, 295; 
theoretic (see abo Conceptual clash; 
İnscription error; Puppet show; Ouan- 
tum mechanics: role of theorist in) - 
16—17, 62—68, 126, 135 n, 185—88, 271, 
325 

Phenomena (vs. noumena) : 371 

Philosophy: of brain - see Neuroscience; of 
language - 280; oflife - seeLiving;: bya 
philosophy; of mind (see abo Cognitiv- 
ism) - 34ff, 350; of physics - ch. 5 (137— 
88); of presence - 3, 338, 347—48f6; of 
science * 20,35n.11, 182 

Phone numbers (example) - 250 

Photography (metaphor) : 306 

Physical Review Letters : 160 

Physics, physical (see 250 Chaos; Construc- 


tion; Dynamics; Implementation) » x, 
19—20,52n,93n.12, 96, ch. $ (137—88, 
€5p. 141), 306, 317—23 (320 5—21 5), 326, 
32933, 345—47, 352, 363, 364, 366, 
368, 373; ahistoricity of - 212, 2215, 
228; boundaries - 70s—715s; boundary 
conditions - 320—215; classical - 154; 
fields - see Fields; formal (Physics) - 
138, 139 s; in general - 141, 150, 152; 
laws - see Laws: physical; physical- 
ism.lIn,12n.11, 63—67, 90, 142— 
43, 289, 292; of programs (see alo 
McPhysics) : 28-31, 72; guantum » see 
Ouantum mechanics; relativity - 19, 
36n.15, 90, 96, 154, 157, 182, 276; sepa- 
ration - see Disconnection; symbol 
system hypothesis - 7—8 
Piggyback error - 54-56, 2305, 272 
Platonism (see a5o Realms: third) - 356-57 
Play, playfulness - 94, 199, 208, 326, 330, 
333,338, 361, 375; formal (Play) - 208n 
Pluralism : 4, 87, 89, 98, 100, 108—10, igon. 
3 215,227, 2952-55, 336, 342 345—47» 
363: 373—75, 375 (fig. 12-1); formal (Plu- 
ralism), in the large - 109, 112 5-135 
Poetry : x,20,304 
Points (how objecis are not) : 119, 229, 
2305—31S 
Point-to-point correlation - 225, 228—29, 
229 (fig. 7-2), 278 
Politics - 3, 18, 81, 88, 90—91, 94, 112 5-135, 
139 5, 188, 255, 287, 289, 29on. 9,304, 
318, 325, 336—43, 346, 348, 366; of 
pluralism-in-the-large - 112 s-13s 
Positions (in space-time) - 164s—65s 
Post-modernism - 87, 97 (fig. 3-2), 91—92, 
149, 346, 351, 353 
Post-ontological (notions) - ızın, 131, 257 
Power (political) - 81, 91, 139, 318, 346 
Practice (see also Constructivism) : 3, 88, 
149-51, 175, 197, 288—90, 299, 303, 
306, 319, 335; communities of » 195, 
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289; computational - see Computa- 
tion: practice; mathematical « 355—59; 
physical (see ao Realms: second) - 
139 5, 157—61; scientific : 96 n. 16, 289, 
349 

Predecessor metaphysics - see Metaphysics: 
predecessor 

Predication - see Registration: conceptual 

Prediction : 178—80, 2215, 296, 310, 360 

Pre-emptive registration - see Registration: 
pre-emptive 

Presence : 195, 226, 232—34, 242, 269, 30$, 
306, 338, 345, 350—52; philosophy of. 
3, 338, 347-4816; of world as world - 
195, 197, 351 

Preservation: of truth - 243, 256; of refer- 
ence * 243—67 

Price (of registration) - see Registration: 
price 

Procedure : 56 

Process - 33—40; semantics of 33-36, 34 (fig. 
LI) 

Productvity (of thoughu) - 279n.2 

Programs, programming « 9, 12n.12,ch.1 
(27-76), 34 (fig.1-1), 485,173n, 203n, 
256n. 11, 300; object-oriented - 44— 
46, 48 5; reflective - see Reflection; 
semantics - see Semantics: computa- 
tional; seriousness of : 325 

Proof, prooftheory .12n.12,258n.13,360 

Properties (see also Registration: concep- 
tual) - 3,16, 114, 278, 317, 354; compu- 
tational - see Computation; formal 
(Properties) - 115, 126, 127, 139 5, 1465, 
187, 213, 280—83, 362; intrinsic :3ın. 
7,269, 363; physical - see Physicaliry 

Propositions : 20,33 n.10, 279, 281, 372; for- 
mal (Propositions) - 282; proposi- 
tonal attitudes - In 

Psychology : 304, 325, 364 5; computational 
» see Cognitivism; folk - 11 n; natural- 
ization of - 145 


400 


Psychophysics - 145 

Puck (example) - 162—68, 178 

Puppet show : 201—14, 246—63, 277 
Putty - see Clay 

Pythagorean theorem (example) - 357 


Oualitative, guantitative difference : 121 

Ouantum mechanics : 19-20, 72n, 81, 90, 
93, 96, 114, 137, 154; ontology of - 19— 
20, 96, 146 5, 154, 329; role of theorist 
in * 157, 182 


Rabbit (example) : 202, 220, 222—23, 296 

Rain (example) - 124—25, 128-29, 135, 198, 
325 

Rapids (example) - vii 

Rationalism (see 460 Inference; Registra- 
don: conceptual: closure) - 89'n. 6, 93, 
139 5, 346 

Reach: effective : 201, 206-11, 220, 2215, 
224, 233, 277; exceeding grasp - 210— 
11; intentional 0” semantic * 209—12, 
220—24 

Real-time (inference, computation; see abo 
Clocks) : 259—60, 262 

Realism (see ao World as One) : 20, 38, ch. 
3 (85-115), 138, 140, 156fİ, 185, 196, 215, 
345—47, 355, 375; vs. constructivism - 
3, 94, 186, 352—54; formal (Realism) - 
96—104, 1135, 1395, 142, 191; inter- 
nal . 86, 112 5-13 5; naive - 3, 94; sym- 
metrical - 85—ı15 (esp. 1046), 196, 
223, 26181, 292, 299, 305, 338, 342,347, 
350, 353, 357; untenable construals 
of - 97—102, 102 (fig. 3-4) 

Realizability (see 250 Implementation) - 
31 

Realms (of inguiry) - 156 (fig. 5-3), 160—615; 
first (particular) . 156—61, 163, 166-67, 
168 n, 171, 174—76, 181—82, 317, 322, 
368; second (material) » 157—61, 166, 
175—78, 181—83, 355; third (abstract or 
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universal)  156—61, 164, 166, 168n, 
174 177, 183, 317, 3205, 322, 368 

Reason (see also Inference) « 106, 139, 339 

Reclamation (of concepts) - 115, 280, 346, 
349 

Reconciliation - 206, 241—42, 308-—12, 339, 
34143 

Reconnection - see Re-engagement 

Recursion theory (see ao Computation: 
theory of: Turing-theoretic) : 8, 13—14, 
72,720, 2105 

Reduction, reductionism : 4, In, 45, 47, 
63—67, 80—83 (825), 87, 88 n, 106, 138, 
139, 142, 145, 147, IŞO, IŞIN, 152, 159, 
1605, 161, 214, 227 5, 263, 294, 338, 
347, 357, 362, 3645, 368 

Re-engagement : 202, 206,310, 311, 312 

Reference (see abo Content; Directedness; 
İnterpretation; Registration; Seman- 
tics) :33n. 9, $$ (fig. 1-5, fig. 1-6), 56, 
s9 s, 60 (fig. 1-7, fig. 1-8), 1615, 194, 211, 
236, 251, 280, 302, 369; as achieve- 
ment : 263; computational - 705-715; 
of feature-placing - 127; fictional . 
280; frames (geometrical) - 164 5-655, 
174; indexical (see abo Indexicality) - 
169; non-effectiveness of - 15 s, 36; par- 
ticularity of - 328—29; to particulars - 
270—76; preservation » 243—67; self . 
see Self: reference 

Reflection (see abo 3-Lisp; Introspection; 
Self; knowledge) : 37n.10, 67,73n. 
47:77, 102, 2405, 303 

Reflexive (theories) : 14, 16 

Registration » 4, 13, 16, 325, 54, 60, 191—98, 
202—ch. 8 (276), 339, 347, 349, 357, 
362—66 

allocentric - 51, 174, 241, 247—49, 305 
conceptual - 278—87, 278 (fig. 9-1), 308— 

10, 318, 352, 362; character - 280—81; 
closure » 28283; formal closure (Clo- 
sure) - 282; coverage : 281—82 


egocentric (see ako Deixis; Indexicality) 
* 51, 174, 241, 247—49, 2$1, 265, 305 

explicit » 249—51, 281 

fictional - 111, 280, 291 

higher-order - 45, 128—29, 317—22 

implicit - 24951 

non-conceptual » 282—83, 298, 351, 362 

physical : 320 5-215 

pre-emptive (see abo Inscription 
error) * 49—62 (son. 25), 80, 184ff, 
220, 228,277, 284, 339 

price of « 79—80, 188, 303, 307, 312, 338— 
43, 346 

register (n.) (see ao Conceptual: 
scheme) : 197, 201, 217, 252—55, 277, 
304; incommensurability of : 48, 100, 
112 5, 255, 2711, 304, 345-47 

registrar - 196, 238 n, 336 

vs. representatlon » 350—52 

scheme : see Registration: register (n.) 

theoretic (see abo Theory) » 16-17, 42— 
68 


Reidentification : see Identification 
Relations (see afo Registration: conceptual) 


“16, 278, 317; formal (Relations) - 
11$, 139 S, 187, 213, 280, 282—83, 362 


Relativism : 107, 345 
Relativity (in physics) - see Physics: rela- 


tivity 


Religion : 81, 304, 325, 366; and naturalism 


- 140; religious right - 92.n. 8 


Renormalization : ş2n 
Representation (see abo Registration; 


Knowledge: representation) : 4, 42n, 
77,111, 1605—615, 176, 220, 262, 288, 
303, 308, 348—52 (349), 369; architec- 
tural : 254n.9;inart& music : 329 n; 
of computation « 9,11, 14,351. 12, 33— 
68, 705—715; conceptual - see Registra- 
tion: conceptual; external (derivative) 
* 236, 238 n; implicit - 281; indexical - 
see Indexicality; materiality of » ışı; 
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mental (see a/o Cognitivism) » 236; 
physicality of - 149; sub-symbolic (see 
also Content: non-conceptual) - 20, 
46, 281; theoretical (in logic & phys- 
ics) * 172—75; theory of mind (see also 
Cognitivism) - 350; vs. ontology - 
420, 348—52 

Resistance (of objects) « 114 

Responsibility » 78—79, 295, 297; for gaps 
in connection : 220-36; for high-level 
abstractions - 289; located - 87—88, 
306, 338—40, 348; for registration - 
33943 

Retraction (of responsibility by an s-region) 
- 220—24, 235, 267, 3655 

Rhetorical strategy - 21—23, 85—86, 152—53, 
153 (fig. 5-2), 1s4n. 14, 191, 213—15, 214 
(fig. 7-1), 312—13, 319, 379 (fig. 11-1) 

Right - see Left 

River pilot (#2e44ph0r) : 58n 

Robot (example) - 16, 51-53, sr (fig. 1-4), 
595, 65, 145, 149, 247n 

Rock (example) - vili-ix, 101 


S-region (see also Cross-cutting; extension; 
Registration; Retraction) « 219—42, 
251, 256, 263—70, ch. 9 (277-313), 347, 
362, 3655, ; compensation for separa- 
tion - see Compensation 

Sameness (see ao Difference) : vii, 53—56, 
121—23, 127, 131, 219, 226, 229, 261, 
266, 268, 271—76, 303 

San Francisco (example) : 201, 220 

Sand dunes (example) - 106, 127—28, 324 

Science .vili,1in,12n.11,18n,90,91,94, 
138, 139 5, 166, 304, 334, 346, 362, 3725 
cognitive - see Cognitivism; comput- 
er » see Computation; feminist cri- 
tigues of - 86; formal (Science) - 96n. 
16; intentional » 12; neuroscience » 
145, 1485, 149'n, 368; philosophy 
of . see Philosophy: of science; physi- 
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cal - see Physics; practice - 96n. 16, 
289, 349; special - 2275, 346; studies of 
(science studies) - x, 86, 182, 288, 318, 
352—53; unified theory of : 140 

Second: cut - see Computation: project: sec- 
ond cut; realm - see Realms: second 

Second-order discreteness » see Discrete- 
ness: higher-order 

Sedimentation of the o-region (see abo Sta- 
bilization) : 225, 239, 270, 300, 302 

Selection (units of) - 19 

Self . 185, 2405, 248, 312, 361; constitution 
(of human condition) : 195'n. 5; defi- 
nition - 15 ss embedding structures - 
332; identity - see Identicality; 
inverse » 239—40, 240 s; knowledge 
(see abo Introspection; Reflection) - 
37 n. 16, 77, 102; organization » 19, 45, 
268, 269; reference (including compu- 
tational — see 4/50 Introspection; 
Reflection) « 37 n. 16, 55 (fig. 15, fig. 
1-6), 56-57, 77, 170n. 25, 2748, 402 

Semantics (see also Content; Directed- 
ness) : 9n,12—13, 186, 203, 207n, 
220, 25762, 280, 366, 368, 369; 
asymmetrical-dependence - 13 n. 13; 
attributed or derivative : 10 s; authen- 
ticor original - 1os; binary » 33-36; 
biosemantics - 13 n. 13; computa- 
tional - 8, 9—14 (105), 31, 33—36, 34 
(fig. 1-1), 46, 212, 257-58; domain 
of - 38, 278; formal (Semantics) - 283; 
in formal symbol manipulation - 15 s; 
indefiniteness of - 71 s; indicator - 
13 n. 13; mirrored by syntax : 223, 282, 
364; particularity of - 328—29; of pro- 
gram vs. process « 33-36, 34 (fig. 1-1); 
of registering particularity » 271—76; 
reach of : 209—12, 220—24; teleo- 
semantics * I3n. 13; temporality in - 
257—67; theory of : 14, 16, 74, 184, 
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349; transparency of » 40, 238 n; tri- 
ple : 33-36,173n 

Sense: dara » 192; Fregean - see Fregean 
sense; making - see Registration 

Separation (see abo Compensation; Detach- 
ment; Disconnection; Subject/object 
divide) : 3—4, 111—14, 119, 202—7, 219— 
33, 236, 241, 269—70, 303, 312, 317, 348, 
363, 368—73; compensation for - see 
Compensation; partiality of - 105, 
270, 286, 291—298, 349, 370 

Servo mechanisms : $1, 202 n, 202—3, 215, 
296 

Sets, set theory (see ao Mathematics) : 29, 
375 45, 79, 81, 9O, 114, 156, 354, 3725 for- 
mal (Set Theory) « 282, 333, 346 

Sex - see Gender 

Sidebars » see index on p. 385 

Side-effect : 28, 41 

Significance, signification » 9, 90, 113, 312, 
32829, 339, 346, 366 

Signs : 236-37, 347 

Silicon Valley - 5, 74 

Simulation : 9,11, 360 

Situated (knowledge, language, er.) - 14, 
715, 89,107, 175, 240, 254, 366 

Sketches : 46, 254, 281 

Skill . 75, 137, 149, 166, 224, 245 5, 247, 281, 
304, 307 

Sky-hook (metaphor) « 95, 326,354n, 372 

Slack, slop » see Flex & slop 

Sleights of mind . 263 

Social construction » see Constructvism 

Social studies of science » see Science: stud- 
ies of 

Sociality, social theory - 18, 41, 64, 91, 100, 
107, 131, 139 S, 148, Ion, ISI, 188, 288, 
289, 2gon. 9, 295, 298, 325, 337, 340— 
46, 361, 363 

Software : 27ff 

Soundness : 256n.11 


Space-time (see ao Time) : 118,36n. 15, 
137, 155, 1645-65, 170—72, 17789, 
214-19, 234, 290. 9, 32930, 371 

Special sciences 2275, 346 

Spirit - 81, go—91, 94, 326 

Sports jacket (example) : 219, 247 

Spray (as non-objeci; example) : 65, 195, 
281, 330 

Spunk - see Zest & spunk 

Sguare wave (example) « 181 

Stabilization - 224—42, 246—47, 251, 255, 
261—68, 277, 288, 290—96, 300, 302, 
306, 313, 317, 331, 347, 362; relational 
“219, 220 

State : 27, 41, 168 n, 270—76; machine - see 
Digitality: state machines 

Steel plate (Mmetaphor) » 309 

Stewardship (of registration) - 302 

Stop sign (example) - 64, 141, 149 

Stories : 4, 17, 88—89, 209, 288, 3215, 345, 
372 

Strait and narrow - 87 

String theory « 96 

Struggle : x, 87, 107—08, 110, 139 5, 25455, 
292, 302, 313, 324, 330, 334, 346, 348 

Stuff manipulation - 158 

Subject (see ahso S-region) - 85, 111—13, 138, 
185; independence of - 97—103, 104-6; 
of sentences - 193 n; subjec/object 
divide : 3, 71, 105—6, 185—87, 197, 
219—42, 277,370 

Sub-symbolic representation - see Repre- 
sentation: sub-symbolic 

Successor: mathematics » 357—59; meta- 
physics » see Metaphysics: successor; 
Objectivity » 107; science « 93 n. 11 

“Sufhcient unto the day is the evil 
thereof” . 228 

Suffrage (example) - 340—43 

Summoning : 302n 

Sunflower - see Super-sunflower 
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Supernatural . 12.n. 11, 138—39 

Super-sunflower (example) - 202-3, 205, 
220—23, 271—73, 2755 

Supervenience : 47, 138, 142, 153—54, 160, 
3205—215, 346 

Symbol manipulation (formal) - 7-8, 9, 13, 
158,20,35, 41, 705-715, 720, 73, 257, 
287, 364 s-65 5; physical symbol sys- 
tem hypothesis « 7-8 

Symmetrical realism - see Realism: sym- 
metrical 

Syntax - 220,350n, 363, 364 s—65 5; of first- 
order logic » 58; mirroring semantics - 
223, 283, 364; vs. semantics * 9n, 155, 
71s,72n 

Synthetic methodology (see also Con- 
struction) * 369 

Systematicity :279n.2 


'T-sentence - 240 

Table (example) : 100, 117, 120, 141, 194, 
239 n. 13; in physics example - 162—68, 
178 

Task domain - see Semantics: domain of 

Teenager (example) - 1s 

Teleosemantics : 13n.13 

Temporality - see Time 

Term-translation » see Reference: preser- 
vatlon 

“The :104 

The Middle Distance : see Smith (£forth- 
coming) 

Theology : x,3oon 

Theorem prover - 705, 73 

Theory (see abo Irreduction; Method; Sci- 
ence): action in : 300; of computation 
- see Computation: theory of; condi- 
tions on (see ao Naturalism) - 185—88; 
critical - 14, 18, 188, 357; of everything 
"93n.12, 144; of mind - see Cognitiv- 
ism; nature of - x,1585,327n, 361, 
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366-69; of organization - 19; perspec- 
tive of - see Perspective: theoretic; 
reductive - see Reduction; representa- 
tion in - see Representation: theo- 
retical 

“They (gender-neutral pronoun) : 29'n. 3 

“Think globally; act locally” . 296 

Third: cut » see Computation: project: 
third cut; realm - see Realms: third 

Thought - 194, 280—82 

Time, temporality : 137, 155, 200, 234, 272, 
336, 371; of clocks (see ao Clocks) : 
74n, 261n; of computation - 12.n. 12; 
duration of objects » 49, 53, 212, 216, 
228, 233—34; of particularicy » 118, 167, 
170; of re-identification » 54, 122, 
2215, 229, 2305, 247; real-time (sys- 
tems) : 259—62; of registration - 336; 
of subject and object » 258—59, 259 (fig. 
8-1), 260, 260 (fig. 8-2); zone - 250, 264 

TMD-I, TMD-II,... TMD-V » see Smith 
(forthcoming) 

“Today” (example) : 240, 247, 264 

Token (see abo Instantiation) « 34-35, 40, 
122, 170; formal (Token) « 123; reduc- 
ton « see Reduction; reflexivity - 56, 
157, 167—72, 1745 vs. type « see Type: 
vs. token 

Tools : 77,80n, 195 

Toyota (example) « 358 

Tracking : 258, 274; effective « 202, 215— 
19; of fiy, by frog (example) : 46, 
215-19; non-effective (see also Super- 
sunflower) : 203—7, 220—24, 232, 271, 
296 

Transcendence : 87, 97, 111, 209, 212, 242, 
305, 366, 375; transcendental deduc- 
don - 372 

Transducer : 7n, 70-715, 73 

Translation (see ao Reference: preserva- 
ton) - 79, 24445 5, 255, 374 
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Transparency: of air - 217; of signs : 40, 
238n 

Truth - 93, 106, 182, 194, 243, 256, 304, 311, 
346, 363; formal (Truth) - 282, 284, 
311; living in « 311, 343; preservation - 
243, 256; univocal : 108 

Turbulence : see Chaos 

Turing machines - see Computation: the- 
ory of: Turing-theoretic 

Typels) - 46, 53-57, 139, 270—76, 284n, 
324; as abstract individuals - 119, 120, 
123, 128, 156, 158 , 183, 372; coercion » 
40; computational - 44, 45, 705—715; 
extrusion of - 318; formal (Types) - 
123, 282, 333; reduction - see Reduc- 
tion; type theories - 30n. 5; vs. tokens 
(see also Instances) - 34, 39 5, 40, 45, 
57, 58n.30,122—23, 158, 324—25,335n. 
10,347 n 


“Y nbundling” the human condition » 358— 
59 

Ünits: in measurement » 52n, 164 5, 166, 
174, 281; of selection - 19 

Unity » see Object: as a unity; of apper- 
ception : 229 

Universals (see ao Content: particular vs. 
generic; Laws; Realms: third)  118—ı9, 
128, 156—61, 271—73, 276; in interpreta- 
tion of eguations - 163—67 

Ünivocalism - see Monism 

Unix (example) : 7, 47 

US Army Corps of Engineers (example) - 
47 

Use vs. mention : 34,35n.12, 395 


Wacuum (example) - 329 

Vagueness (see aho Indefiniteness; Zest & 
spunk) : 46, 280, 323-31, 334, 354—55 

Validation suite (Metaphor) - 20 

Value: freedom of metaphysics & sci- 


ence : 89, 96n. 16, 1395, 339; of vari- 
ables : see Variables; semantic » see 
Semantics 

Vancouver (example) * 228 

Variables : 435, 57n, 59 5, 162—67, 172—74, 
177-78, 193 n, 2445, 372 

Vectors : 164 5—65s 

Veridicality (of perception) : 111, 192—94 

Vestibular-ocular reflex - 239, 241 

View from nowhere - 89, 107, 305, 337, 371 

Violence (see afso Struggle) » 79, 89, 287, 
289, 292, 299, 303, 310, 339 

Virtual: machines - 11, 27; reality » 11 

Virtue : 4,90, 108, 110, 1135, 194, 257, 304, 
310—12, 346, 366, 369 


Wall, ontological - see Ontological wall 
Wilderness (example) « vii—ix 
Wiliness (metaphysical) - 208, 330, 348, 363 
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Withdrawal (see 4/50 Disconnection) : 307— 
2 

WordPerfect (example) * 30-31,325, 292 

Word-world order : 284—87, 300, 306 

World as One (construal of realism) : 103ff, 
140, 160 5—615, 175, 184n, 347, 362, 
372—73 

Worldsı, 2, & 3 (of Karl Popper) : 158 s—-59 s 

Worth : see Virtue 


Xerox (example) : 260, 300-302 


Yearning (for grounding) - 4, 83, 90—92, 


346,347n 
“Yesterday” (example) : 240, 247, 264 


Zen -:337 

Zest & spunk (see abo Gradualism; Indefi- 
niteness; Messiness; Vagueness) - 46, 
32538, 348, 358, 361 

Zuni's Cafe (example) : 201 
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